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ABSTRACT 


Patterns  of  world  food  production,  consumption,  prices,  and  trade  in  the  two 
decades  prior  to  1972  are  analyzed  in  terms  of  their  effect  on  the  turbulent  world 
food  situation  of  1972-74.  Also  examined  are  several  issues  that  will  shape  develop- 
ments in  the  next  decade,  including  grain  reserve  levels,  Nutritional  requirements,  food 
aid,  resource  availability  for  producing  food,  weather,  and  demand  for  food.  Projec- 
tions to  1985  of  world  food  supply  and  demand  are  included,  and  differences  among 
developing  countries  are  outlined. 

The  analysis  concludes  that  factors  giving  rise  to  the  present  world  food  situation 
are  largely  transitory  and  can  be  corrected.  Food  supplies  will  remain  tight  and  their 
prices  high  for  the  next  year  or  two,  but  in  the  longer  term  and  for  the  world  as  a 
whole,  more  food  can  be  produced  per  person  and  food  production  can  be  generally 
adequate  to  meet  demand.  But,  substantial  malnutrition  will  probably  persist  among 
low-income  groups  in  the  less  prosperous  developing  countries,  and  special  national 
and  international  programs  will  be  necessary  to  help  those  most  seriously  threatened. 
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FOREWORD 


This  study  was  conceived  in  September  1973,  shortly  after  Secretary  of  State 
Kissinger  proposed  to  the  United  Nations  that  it  sponsor  a World  Food  Conference. 
It  was  evident  that  the  U.S.  Government  would  need  a compilation  of  basic  informa- 
tion and  analysis  about  the  world  food  situation.  It  -was  also  evident  that  there  was 
great  need  for  a published  document  to  better  inform  the  public,  which  was  clearly 
concerned  about  the  situation,  but  which  was  being  subjected  to  a barrage  of  con- 
fusing views,  mostly  apocalyptic.  Fulfillment  of  these  needs  was  the  ambitious  objec- 
tive of  the  study. 

The  study  is  designed  to  provide  a comprehensive  analysis  of  the  factors  which 
influenced  food  production,  consumption,  and  trade  in  the  two  decades  prior  to  1972, 
the  causes  for  the  turbulent  developments  of  1972-74,  and  the  main  factors  which 
will  shape  developments  in  the  next  decade. 

The  report  is  not  aimed  at  an  evaluation  of  the  various  arguments  surrounding 
critical  short-run  needs  for  help,  nor  at  a detailed  exposition  of  the  immediate  world 
food  situation.1  The  two  decades  prior  to  1972  are  examined  because  they  were 
periods  of  rapid  changes  in  world  agriculture,  which  revealed  some  important  weak- 
nesses, but  also  something  of  the  great  potential  for  increased  food  production  i^  the 
poorer  countries  as  well  as  in  the  developed  countries.  The  study  considers  the  next 
10  to  15  years,  when  it  will  be  possible  to  realize  a significant  part  of  the  potential 
if  appropriate  choices  are  made  soon.  Population  policies  are  not  discussed  because 
the  range  of  possible  variations  in  population  growth  to  1985  is  so  small  that  the 
growth  of  demand  for  food  would  be  little  affected.2  In  a longer  time  span,  alternative 
population  growth  rates  become  quite  important. 

Chapters  1,  2,  and  3 comprise  a review  of  the  main  past  developments  and  the 
present  situation.  Chapter  4 contains  projections  of  world  food  supply  and  demand 
to  1985.  Chapter  5 discusses  a key  issue,  grain  stocks.  Chapters  6 through  10  are 
supportive:  they  outline  the  issues  surrounding  nutritional  levels  and  food  aid; 
examine  important  factors  influencing  food  supply  and  demand;  and  point  out 
the  differences  among  the  less  affluent  countries  of  the  world.  These  chapters  are 
preceded  by  brief  summaries  for  the  convenience  of  the  reader. 

Chapter  11  reports  briefly  on  the  World  Food  Conference,  which  was  held  in  Rome 
during  November  5-16.  It  is  too  early  to  judge  whether  or  not  the  implementation 
of  the  resolutions  of  the  conference  is  likely  to  significantly  affect  the  future  world 
food  situation. 

This  study  was  a team  effort.  It  is  impractical  to  name  all  who  made  significant 
contributions,  so  I list  only  those  who  were  primarily  responsible. 


JFor  more  details  on  recent  developments  and  the  present  situation,  see:  World  Agri- 

cultural Situation,  Sept.  1974  and  Dec.  1974,  the  World-Fertilizer  Situation:  1975,  1976,  and  19S0, 
supplement  to  the  World  Agricultural  Situation,  Sept.  1974,  and  the  World  Monetary  Conditions, 
Dec.  1974.  Economic  Research  Service,  USDA. 

3 United  Nations,  Assessment  of  the  W orld  Food  Situation,  Present  and  Future,  Rome,  1974, 

p.  82. 
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The  study  was  conceived  in  its  broad  outlines  by  myself  and  William  Gasser.  Harry 
Walters,  on  leave  from  the  International  Bank  for  Reconstruction  and  Development, 
directed  the  main  construction  of  the  study  and  prepared  the  original  manuscript. 
He  was  directly  assisted  in  this  by  L.  Jay  Atkinson,  Linda  Bernstein,  Charles 
Hanrahan,  and  Harry  Trainor.  William  Gasser,  Richard  Kennedy,  Harry  Walters, 
and  I worked  on  the  preparation  of  the  final  manuscript,  and  Angela  Wray  devoted 
extraordinary  zeal  to  editing  and  shaping  it. 

Many  parts  of  the  study  were  based  on  the  contributions  of  individual  members 
of  this  Division  and  other  parts  of  the  Department  of  Agriculture:  Tony  Rojko — 
projections;  Pat  O’Brien — grains;  Dana  Dalrymple — the  Green  Revolution;  Richard 
Reidinger — fertilizer;  Scott  Steele — grain  stocks;  Richard  McArdle  and  Rod  Steele — 
the  impact  of  weather  on  grain  yields;  Arthur  Mackie — trade  and  information  avail- 
ability; Hal  Goolsby — international  monetary  and  balance  of  payments  issues; 
Joseph  Barse — policy  issues  and  feeding  grains  to  livestock;  Riley  Kirby  and  Charles 
Gibbons — statistics;  Robert  Tontz — food  aid;  Richard  Kennedy  and  Sharon  Webster 
— the  World  Food  Conference;  Orville  Aarons — calculations  and  initial  graphics. 
Frances  Truhan  typed  the  original  manuscript  and  Kathy  Blythe,  Janice  Danchik, 
Patricia  Goodger,  and  Carol  Zrioka  typed  subsequent  drafts. 

The  study  benefited  from  the  valuable  advice  and  criticisms  of  many  inside  and 
outside  the  Department  of  Agriculture.  We  could  not  incorporate  all  the  good  advice 
we  received  nor  did  our  efforts  entirely  match  our  ambitious  objectives,  but  limita- 
tions of  time,  resources,  and  our  own  abilities  are  the  only  explanation  for  this. 

V Joseph  W.  Willett 

Director,  Foreign  Demand 
and  Competition  Division 
Economic  Research  Service 


December  1974 


Washington,  D.C. 
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SUMMARY  AND  CONCLUSIONS 


This  is  a period  of  great  international  anxiety  about 
the  world’s  ability  to  feed  its  growing  population.  In 
1972,  the  world  food  situation  was  transformed  from 
one  of  food  surpluses  and  low  prices  to  one  of  relative 
food  scarcity  and  high  prices.  This  rapid  reversal  has 
raised  again  a wave  of  widespread  food-population 
pessimism  similar  to  that  which  has  swept  over  the 
world  several  times  since  Thomas  Malthus  wrote  his 
influential  essay  in  1789. 


Alternative  Judgments 

A wide  spectrum  of  opinion  exists  about  the  causes 
of  this  rapid  change  in  the  world  food  situation  and 
its  likely  development  in  the  future.  One  judgment 
is  that: 

“We  have  reached,  or  nearly  reached,  the 
limit  of  the  world’s  ability  to  feed  even  our 
present  numbers  adequately.”  In  this  view, 

“•  . . the  demand  for  food  increases  without 
limit,”  so  that,  “.  . . the  chances  of  increasing 
the  world’s  per  capita  supply  of  food  are 
poor.”  Thus,  “our  government  must,  during 
the  years  immediately  ahead,  face  the  agoniz- 
ing decision:  which  country  will  receive  our 
food  aid  and  which  will  not;  realizing  that 
regardless  of  the  decisions  a goodly  number 
of  human  beings  will  die.”  1 

A second  judgment  is  that  the  events  of  the  early 
1970  s signal  a fundamental  shift  in  the  structure  of 
the  world  food  economy.  In  this  view,  we  have  entered 

...  a period  of  more  or  less  chronic  scarcity 
and  higher  (food)  prices.”  The  reason  is 
that  “.  . . the  soaring  demand  for  food, 
spurred  by  both  continuing  population 
growth  and  rising  affluence,  has  begun  to 
outrun  the  productive  capacity  of  the  world’s 
farmers  and  fishermen.”  2 

In  this  view,  limits  to  expanded  food  production  re- 
quire reduced  consumption  by  the  world’s  rich  to  feed 
the  world’s  poor. 


„ ! D™larltion  on  Population  and  Food,  The  Environmental 

Fund,  The  Washington  Post,  Oct.  25,  1974. 

2 Brown  Lester  R„  with  Erik  P.  Eckholm,  By  Bread 

Alone,  published  for  the  Overseas  Development  Council, 

Praeger,  1974. 


A third  judgment  is  that  while  the  situation  for  the 
next  year  or  two  is  precarious,  it  has  resulted  from  a 
combination  of  factors  which  can  be  overcome.  In 
this  view, 

“for  the  next  decade  or  so  the  probability  is 
good  that  (world)  food  production,  in  total, 
will  keep  a half  step  ahead  of  population 
growth,  but  that  there  will  be  times  and 
places  of  critical  shortage.”  3 

This  last  view,  which  is  similar  to  that  of  a study 
by  the  United  Nations,4  is  essentially  the  conclusion 
of  this  study: 

The  factors  which  have  given  rise  to  the 
present  world  food  situation  are  largely 
transitory  and  can  be  corrected  by  intelligent 
policies.  Very  high  prices  and  limited  sup- 
plies of  food  and  fertilizer  are  likely  to  pre- 
vail for  the  next  year  or  two.  The  developing 
countries  that  rely  on  imported  grain  and 
fertilizer  will  be  the  most  adversely  affected. 

Any  serious  deterioration  in  their  food  pro- 
duction or  in  general  world  crop  conditions 
in  1975  or  1976  could  have  serious  conse- 
quences requiring  additional  emergency 
measures. 

In  the  longer  term,  food  prices  relative  to 
prices  of  other  goods  and  services  can  be 
expected  to  fall  from  current  high  levels,  but 
may  remain  somewhat  higher  than  in  the 
late  1960’s.  Also,  many  aspects  of  food  pro- 
duction and  consumption  that  prevailed  dur- 
ing the  two  decades  prior  to  1972  will  re- 
appear. During  that  period,  more  food  was 
produced  per  person,  food  supplies  were  gen- 
erally adequate  to  meet  demand,  and  the  life 
expectancy  of  the  world’s  population  in- 
creased significantly.  This  will  continue  in 


3 Paarlberg,  Don,  Food  and  People,  published  statement 
for  the  43rd  Annual  Convention  of  the  Northeastern  Poultry 
Producers  Council,  Philadelphia,  Oct.  22,  1974. 

* United  Nations  World  Food  Conference,  The  World  Food 
Problem — Proposals  for  National  and  International  Actions, 
published  for  the  World  Food  Conference,  Rome,  1974.  This 
study  (p.  5)  says  “It  (the  World  Food  Conference)  should 
combine  a sense  of  immediate  urgency  with  a long-run  opti- 
mism that  the  developing  countries,  with  assistance  from  de- 
veloped countries,  can  achieve  the  necessary  increases  in  food 
output  while  meeting  more  adequately  the  goals  of  rural  devel- 
opment and  social  justice.” 
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most  countries  and  for  the  world  as  a whole. 

But,  also  as  in  the  past,  substantial  malnu- 
trition will  probably  persist  among  low-in- 
come groups  in  the  less  prosperous  develop- 
ing countries,  and  special  national  and 
international  nutritional  programs  will  be 
necessary  to  help  those  most  seriously  threat- 
ened by  food  shortages. 

The  recent  adjustments  in  relative  prices  of  food, 
petroleum,  and  other  commodities  were  exceptionally 
large  and  had  exceptional  causes.  But  the  size  and 
abruptness  of  the  recent  price  increases  should  not 
obscure  the  fact  that  some  adjustments  were  neces- 
sary to  reorient  priorities  with  respect  to  resource 
use.  Between  1967  and  1974,  the  world  needed  more 
food  than  was  being  produced  and  was  able  to  supply 
part  of  the  needs  by  drawing  down  stocks.  Higher 
food  prices  are  now  stimulating  more  food  produc- 
tion. Higher  fertilizer  prices  are  stimulating  expansion 
of  the  fertilizer  industry.  Higher  grain  prices  are 
reducing  grain  used  for  livestock  feed.  Higher  pe- 
troleum costs  are  causing  a search  for  other  energy 
sources  and  causing  a different  attitude  toward  energy 
use. 

The  view  that  the  world  food  situation  can  be  im- 
proved recognizes  that  major  problems  must  be  solved, 
and  that  many  of  them  are  not  self-correcting.  Among 
the  most  pressing  are  transferring  food  from  the 
developed  food-exporting  countries  to  the  food-deficit 
developing  countries  (without  preventing  needed  in- 
creases in  food  production  in  these  countries),  provid- 
ing for  emergency  disaster  and  famine  relief,  achieving 
an  acceptable  degree  of  stability  of  world  food  prices, 
and  finding  the  proper  combination  of  techniques  and 
policies  to  bring  about  a substantial  improvement  in 
food  production  and  distribution  in  developing  coun- 
tries. 

Many  views  of  the  world  food  situation  focus  on 
immutable  forces  or  circumstances  (such  as  the  lim- 
ited surface  of  the  earth,  changed  climatic  patterns, 
or  the  fixed  nature  of  consumption  patterns)  which  are 
thought  to  be  beyond  the  control  of  people.  The 
analysis  in  this  study  indicates,  however,  that  much 
of  what  has  happened  in  the  development  of  the  world 
food  situation  can  be  traced  to  government  policies 
and  basic  human  conditions  (such  as  income  distribu- 
tion and  poverty),  and  suggests  that  governmental  and 
individual  choices  will  continue  to  be  critical  in  the 
future.  The  world  food  situation  can  be  changed  to 
the  extent  that  governments  and  individuals  see  needs 
for  change  and  are  willing  to  modify  those  policies 
and  conditions  that  influence  food  production  and 
consumption. 

While  this  study  does  not  support  the  judgments 
that  world  food  supplies  per  capita  are  likely  to  decline 
or  that  the  growth  of  the  world  food  supply  is  likely 
to  lag  behind  growth  in  demand,  these  possibilities 
cannot  be  ruled  out.  There  are  uncertainties  clouding 
all  views  of  the  world  food  situation.  For  the  future 
period  considered  in  this  report,  from  the  present 


through  1985,  one  cannot  be  sure  that  the  weather 
will  be  favorable  for  agriculture,  nor  can  one  be  sure 
that  existing  food  production  technology  will  be  used 
properly,  or  that  new  technological  developments  will 
become  available  when  needed.  Nor  can  one  be  sure 
that  governmental  policies  will  be  appropriate  to  the 
problems. 

In  view  of  the  uncertain  nature  of  world  food  sup- 
plies, it  would  seem  to  be  wise  social  policy  to  ensure 
against  major  shortages,  and  to  be  prepared  to  pay 
reasonable  cost  to  maintain  moderate  stocks  or  re- 
serve capacity  or  to  absorb  some  surpluses  if  they 
should  result. 

Relatively  small  changes  in  supply  can  create  great 
changes  in  food  prices.  Experience  demonstrates  that 
it  is  impossible  for  the  world,  or  any  country,'  to  pro- 
duce each  year  exactly  the  right  amount  of  food;  that 
is,  those  amounts  which  would  result  in  stable  prices 
that  are  both  economically  justifiable  and  politically 
acceptable.  The  problems  of  surplus  farm  production — 
products  which  cannot  be  sold  at  acceptable  prices — 
are  familiar,  having  been  widespread  during  the  last 
two  decades.  The  problems  of  general  shortages  have 
come  to  the  fore  in  the  last  2 years,  and  they  are  more 
frightening. 

Food  stocks  can  provide  insurance  against  short-run 
shortfalls  in  production.  An  important  insurance 
against  long-run  shortfalls  is  a backlog  of  resources 
and  basic  and  applied  agricultural  research,  supported 
by  policies  and  institutions  through  which  research 
and  resources  can  be  quickly  moved  into  the  fields  to 
increase  production.  Agricultural  research  needs  to 
be  directed  especially  toward  the  problems  of  increas- 
ing productivity  in  the  developing  countries  where 
modern  scientific  agriculture  is  only  beginning  to  be 
adopted. 


Causes  of  the  Present  Situation 

The  phenomenon  of  high  food  prices  and  uncertain 
food  supplies  arose  out  of  a combination  of  circum- 
stances, policy  changes,  and  long-term  development 
trends,  which  raise  very  important  issues  but  which 
do  not  indicate  a long-run  shortage  of  food. 

During  the  late  1960’s  and  early  1970’s,  the  devel- 
oped grain-exporting  countries  were  restricting  grain 
production  in  an  effort  to  reduce  surplus  stocks.  Prices 
of  grain  and  many  food  and  farm  products  were 
at  low  levels.  Overcapacity  in  the  fertilizer  industry 
caused  low  prices  of  fertilizer  during  these  years.  The 
world  seemed  to  have  plentiful,  inexpensive  supplies 
of  food  and  of  the  inputs  to  produce  food  during 
1968-71. 

But  in  1972,  world  food  production  declined  for  the 
first  time  in  two  decades.  The  USSR  imported  an 
exceptionally  large  amount  of  grain  in  1972/73,  and 
in  1973/74  the  developing  countries  increased  their 
grain  imports.  These  purchases  quickly  depleted  the 
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reduced  stocks  of  the  major  exporting  countries,  espe- 
cially those  of  the  United  States,  which  had  held  the 
largest  quantity.  Because  the  United  States  had  been 
the  major  supplier  of  food  aid,  its  grain  shortages 
iesulted  in  reduced  food  aid  shipments  to  developing 
countries. 

Grain  and  other  food  prices  rose  to  exceptionally 
high  levels,  but  with  very  uneven  effects  in  different 
parts  of  the  world.  Prices  for  producers  and  consumers 
changed  very  little  in  Europe  (especially  in  the  Euro- 
pean Community)  and  in  the  planned  economies,  but 
rose  sharply  in  the  grain-exporting  countries  and  in 
many  food-importing  developing  countries. 

World  food  production  rose  substantially  in  1973, 
but  not  enough  to  rebuild  stocks.  Production  in  1974 
was  below  expectations,  especially  in  the  United  States, 
and  stocks  still  remain  low  and  prices  high.  With  the 
elimination  of  grain  stocks,  the  world  is  now  de- 
pendent on  annual  food  production  to  offset  annual 
increases  in  demand. 

These  agricultural  problems  were  compounded  by 
several  other  developments.  Rapid  economic  growth 
around  the  world  in  1971-73  generated  greater  de- 
mands for  food.  Elimination  of  overcapacity  in  the 
fertilizer  industry  and  increased  demand  has  resulted 
in  tight  supplies  and  high  fertilizer  prices  since  1973. 
These  conditions,  along  with  high  energy  and  pe- 
troleum prices,  rapid  inflation,  and  major  monetary 
adjustments,  have  all  contributed  to  high  food  prices. 


Fundamental  Problems 

Two  major  world  food  problems  which  had  been 
developing  during  the  1960’s  have  been  brought  into 
sharp  focus:  the  increasing  grain  imports  of  the  de- 
veloping countries,  and  the  sporadic  but  increasingly 
large  grain  purchases  of  the  planned  economies. 

The  developing  countries  in  particular  have  become 
progressively  more  dependent  on  the  developed  coun- 
tries for  food  and  fertilizer.  This  dependencv  is  partly 
an  outgrowth  of  the  large  grain  imports  they  were 
able  to  make  in  the  late  1960’s  and  early  1970’s,  when 
the  surplus  stocks  in  several  developed  countries  per- 
mitted exports  at  relatively  low  commercial  prices 
and  on  concessional  terms. 

But  partly  because  of  the  understandable  efforts  to 
reduce  food  surpluses  in  developed  countries,  partly 
because  of  production  adversities,  and  partly  because 
of  a complex  of  international  political-economic  de- 
velopments (including  the  energy  crisis),  prices  of 
food  and  fertilizer  are  now  unprecedentedly  high,  and 
the  ouantities  of  food  aid  shipments  are  greatly  re- 
duced. In  addition,  many  of  the  developing  as  well  as 
the  developed  countries  are  dependent  on  petroleum 
imports,  which  are  also  high  priced.  The  developing 
countries  thus  face  an  abrupt  increase  in  import  costs 
for  food,  fertilizer,  and  petroleum  which  are  beyond 
the  means  of  many  of  them. 


Among  the  major  impediments  to  increasing  food 
production  in  both  the  developing  and  the  planned 
economies  are  policies  designed  to  maintain  low  and 
stable  food  prices  to  consumers.  These  policies  have 
dampened  the  farmers’  incentives  to  produce  food  in 
some  of  the  countries  and  have  partly  made  necessary 
their  large  grain  imports. 

Policies  designed  to  support  farm  income  contrib- 
uted to  the  past  surpluses  of  developed  countries.  These 
policies  sometimes  also  had  the  effect  of  keeping  food 
prices  to  consumers  higher  than  they  might  otherwise 
have  been,  and  of  creating  a substantial  budgetary 
burden  to  be  borne  by  the  taxpayers.  Changes  in  such 
policies  in  the  United  States  helped  to  reduce  stocks, 
but  also  contributed  to  low  prices  of  grains  to  both 
importers  and  livestock  feeders  during  1967-71,  thus 
reducing  the  incentives  for  grain  production  in  some 
countries  and  strongly  stimulating  livestock  produc- 
tion and  consumption  in  others.  The  reluctance  of  the 
developed  countries  to  resume  the  agricultural  policies 
which  helped  generate  large  surpluses  in  the  past  be- 
comes understandable  in  view  of  these  experiences. 

Food  scarcity  and  high  prices  have  focused  atten- 
tion on  the  problem  of  malnutrition — a problem  which 
persisted  throughout  the  past  two  decades  but  was 
made  especially  serious  by  recent  developments.  Many 
of  the  world’s  poorest  consumers  depend  largely  on 
grain  and  most  of  their  income  is  spent  on  food.  They 
are  the  most  adversely  affected  by  high  grain  prices 
and  dwindling  food  aid  shipments.  The  United  Nations 
has  estimated  that  about  460  million  of  the  world’s 
3.8  billion  people  are  malnourished.* 5  Measures  to 
offset  hunger  have  been  proposed,  including  expanded 
programs  to  feed  groups  especially  threatened  by  mal- 
nutrition. 


Near  and  Longer  Term  Problems 

The  availability  of  inputs — the  underlying  major 
determinant  of  the  world’s  ability  to  produce  more 
food — does  not  appear  to  be  an  impediment  to  future 
increases  in  production.  Perhaps  twice  as  much  land  is 
available  for  food  production  as  is  presently  being  used. 
While  bringing  this  land  into  production  would  in- 
volve some  costs,  these  costs  are  not  prohibitive.6  The 
technology  and  inputs  (such  as  fertilizer)  to  greatly 
expand  production  either  exist  or  can  be  developed 
in  both  the  developed  and  developing  countries.  Sub- 
stantial increases  in  production  capacities  are  now 
underway  in  both  developed  and  developing  countries. 
Trends  of  the  past  two  decades  do  not  indicate  a sig- 
nificant slowing  down  of  yield  increases. 


6 United  Nations,  Assessment  of  the  World,  Food  Situation, 

Present  and  Future,  Rome,  1974. 

6 It  is  sometimes  said  that  these  costs  would  be  excessive 
but  FAO  has  estimated  that  to  add  5 million  to  7 million 
hectares  to  food  production  would  cost  between  $137  and 
$312  per  hectare.  U.N.,  The  World  Food  Problem — Proposals 
for  National  and  International  Actions,  op.  cit.  pp.  64-67. 
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The  basic  imbalances  in  world  food  production  and 
consumption  which  produced  surpluses  in  developed 
countries,  growing  imports  in  developing  countries, 
and  malnutrition  among  some  groups,  remain  uncor- 
rected, however.  Correction  of  these  imbalances  will 
require  serious  reevaluation  of  agricultural,  food,  and 
trade  policies  in  many  parts  of  the  world.  Far  greater 
attention  will  need  to  be  given  to  stimulating  food 
production  in  some  developing  and  planned  economy 
countries,  to  encouraging  a more  viable  basis  for 
world  agricultural  trade,  and  to  establishing  a broader 
based  system  of  world  food  security.  However,  the 
simplistic  goal  of  food  self-sufficiency  is  not  defensible. 
While  there  is  clearly  a need  to  produce  much  more 
food  in  many  developing  countries,  the  stimulation  of 
food  production  without  adequate  attention  to- costs 
would  reduce  the  general  development  of  these  coun- 
tries and  would  conflict  with  the  building  of  a more 
viable  agricultural  trade  system,  which  is  necessary 
if  the  world  is  to  be  fed  adequately,  efficiently,  and  at 
the  lowest  cost. 

Crucial  Issues 

1.  Will  the  real  cost  of  food  ( the  cost  of  food  rela- 
tive to  other  goods)  he  higher  in  the  future  than  in 
the  past?  It  probably  will  be  higher  because  certain 
food  prices,  particularly  grain  prices,  were  especially 
depressed  during  the  years  immediately  preceding 
1972,  and  because  important  food  production  inputs 
such  as  fertilizer  will  be  more  expensive.  Nominal 
food  prices  will  also  be  higher  because  of  inflation. 
But  when  food  production  is  increased  to  overcome 
recent  shortages,  food  costs  can  be  expected  to  fall 
to  a level  considerably  below  present  prices  (ch.  2, 
3,  and  9). 

2.  Has  the  world  sufficient  resources  to  continue  to 
increase  food  production?  There  is  sufficient  land  and 
raw  materials  for  productive  inputs  to  greatly  increase 
food  output.  How  fast  production  will  increase,  and 
whether  this  increase  in  food  production  will  take 
place  mainly  in  the  developed  or  the  developing  coun- 
tries will  depend  more  on  policy  decisions  than  on  nat- 
ural forces  or  raw  material  inputs  (ch.  4,  8,  and  10). 

While  the  analysis  of  this  study  indicates  that  the 
availability  of  resources  permits  an  adequate  growth 
in  food  production  for  the  world  as  a whole,  it  also 
notes  that  where  such  production  takes  place  is  crucial. 
The  trend  over  the  past  two  decades  has  been  one  of 
surplus  production  in  the  developed  countries  and 
increasing  deficits  in  the  developing  countries.  Most 
projections  of  the  future  indicate  a continuation  of 
these  trends.  However,  one  of  the  alternative  projec- 
tions in  this  study  indicates  that  the  food  deficits  of 
developing  countries  could  be  reduced  sharply  by  1985 
if  they  were  able  to  increase  their  use  of  fertilizers 
and  associated  techniques  at  a faster  rate  than  they 
have  in  the  past. 

3.  Will  food  supplies  and  prices  continue  to  be  un- 
stable9 This  will  depend  partly  on  policies  adopted 


with  respect  to  food  stocks.  Instability  in  the  world’s 
weather  will  produce  instability  in  the  supply  of  food 
unless  reserve  measures  are  adopted.  Because  of  the 
inelastic  demand  for  food,  the  absence  of  stocks  will 
result  in  major  fluctuations  in  prices  whenever  the 
growth  in  supply  departs  much  from  the  growth  in 
demand. 

Food  stocks  are  needed  and  they  will  benefit  the 
entire  world,  but  how  large  they  should  be,  who  should 
hold  them,  who  should  pay  for  them,  and  how  they 
should  be  managed  are  complex  subjects.  The  need  for 
a minimum  level  of  stocks  is  obvious.  The  need  for 
larger  stocks  should  be  carefully  considered.  While 
their  advantages  are  obvious,  their  disadvantages  are 
less  obvious  but  also  significant.  The  management  of 
such  large  stocks  would  have  a major  impact  on  food 
production  and  prices  (ch.  2,  3,  and  5). 

4.  Does  “ rising  affluence"  impose  a restricted  diet 
on  the  world's  poor?  Should  consumption  of  livestock 
products  be  reduced  to  permit  more  basic  food  grains 
for  poor  people?  Food  consumption  patterns  around 
the  world  are  determined  by  income  distribution  and 
by  the  type  and  quantity  of  basic  foodstuffs  produced 
in  each  locality.  In  the  short  run,  if  grain  supplies  are 
limited  as  they  are  now,  high  consumption  by  the 
affluent  raises  prices  and  thus  restricts  the  diets  of  the 
poor.  In  the  longer  run,  the  price  of  food  depends  on 
many  factors,  including  governments’  policies,  which 
are  a more  important  influence  than  the  level  of  con- 
sumption of  the  affluent. 

When  some  eat  so  well  and  others  are  malnourished, 
there  is  much  appeal  to  the  argument  that  meat  con- 
sumption should  be  reduced  to  free  grain  for  hungry 
people.7  This  is,  however,  neither  an  efficient  nor  an 
effective  way  to  accomplish  the  objective  of  feeding 
the  world’s  truly  hungry.  The  majority  of  the  world’s 
hungry  need  rice  or  wheat.  These  are  a small  fraction 
of  the  grain  consumed  by  ruminant  livestock.  Also, 
grain  is  only  a fraction  of  the  total  feed  consumed 
by  ruminant  livestock.  They  eat  mostly  roughages 
which  would  not  be  available  as  human  food  unless 
converted  to  livestock  products. 

If  some  food  grains  were  conserved  by  feeding  less 
to  livestock,  however,  their  purchase,  shipment,  and 
distribution  would  have  to  be  financed  and  managed 
through  a deliberate  food-aid  mechanism  if  they  were 
to  reach  those  who  were  actually  malnourished.  If 
this  was  not  done,  the  effect  of  foregone  meat  con- 
sumption would  be  simply  to  reduce  grain  prices 
temporarily  to  all  consumers.  The  benefit  to  the  mal- 
nourished would  be  marginal  and  temporary.  More 
direct  and  efficient  methods  are  available  to  accom- 
plish a transfer  from  the  rich  to  the  poor  of  food  or 
income  to  buy  food  (ch.  6). 

5.  Are  there  developments  in  the  world's  climate 


7 Mayer,  Jean,  “If  Americans  would  decrease  the  meat 
they  eat  by  10  percent,  it  would  release  enough  grain  to  feed 
60  million  people,”  Newsweek,  Nov.  11,  1974. 
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which  will  limit  increases  in  food  production?  There 
is  insufficient  evidence  to  support  such  a conclusion, 
but  world  weather  is  unstable  and  unpredictable  and 
the  world  needs  to  be  better  prepared  for  adversities 
than  it  has  been  since  1972.  In  the  short  run,  such 
preparedness  requires  food  stocks.  In  the  medium 
term,  excess  resources  could  also  help,  but  in  the  long 
run,  it  requires  a backlog  of  technology  to  deal  with 
protracted  adversities  (ch.  8). 


6.  Should  agricultur&l  policies  around  the  world  he 
adjusted?  The  growing  imports  of  food  grains  by  de- 
veloping countries,  the  sporadic  but  progressively 
larger  imports  of  grains  by  the  planned  economies,  the 
potential  for  surplus  production  in  developed  coun- 
tries, and  the  declining  share  of  developing  countries 
in  world  agricultural  trade  all  point  to  the  need  for 
serious  reconsideration  of  agricultural  policies  in 
many  countries  (chs.  2 and  3). 


1.  RECENT  DEVELOPMENTS  AND  SHORT-TERM  OUTLOOK 


Developments  since  1972  have  again  caused  wide- 
spread anxiety  about  the  world’s  ability  to  produce 
and  distribute  enough  food  at  reasonable  prices  to 
meet  the  increasing  demands  of  growing  populations 
and  rising  incomes.  Prior  to  1972,  the  world  had 
experienced  two  decades  of  expanding  food  production 
and  plentiful,  even  surplus,  supplies  of  grain  and  some 
other  foods  along  with  rapid  increases  in  general  agri- 
cultural productivity  in  many  areas.  Prices  of  grain 
and  food  declined  and  large  amounts  of  grain  and 
other  foods  were  available  to  aid  developing  countries. 
Grain  reserves  provided  a cushion  against  shortfalls 
in  production,  but  they  were  considered  an  undesirable 
burden  by  the  countries  holding  them. 

Now,  the  immediate  and  long-term  future  of  the 
world  food  situation  seems  more  uncertain  than  at  any 
time  in  the  past  two  decades.  Food  prices  are  high  and 
food  reserves,  primarily  grain  stocks,  are  low.  The 
quantities  of  food  aid  have  declined.  Land  previously 
held  out  of  production  in  some  major  exporting  coun- 
tries has  been  put  back  into  crops,  but  1974  did  not 
result  in  the  large  production  increases  anticipated. 
High  food  prices  and  food  shortages  have  appeared  in 
many  countries  and  famine  has  occurred  in  some  areas. 
Supplies  of  fertilizer  and  other  agricultural  inputs  are 
tight  and  their  prices  high.  These  conditions,  in  the 
face  of  expanding  demand  for  food,  have  placed  the 
world  in  a precarious  position  where  the  availability 
of  food  is  uncertain,  its  price  high,  and  both  are 
directly  dependent  on  current  production  levels. 

This  extraordinary  situation  has  developed  because 
of  a series  of  interrelated  short-term  developments 
considered  in  this  chapter,  and  because  of  the  con- 
vergence of  certain  long-term  trends  analyzed  in  sub- 
sequent chapters. 

The  1972  Decline  in  World  Food 
Production  and  Its  Consequences 

World  food  production  declined  modestly  in  1972— 
only  1.6  percent  at  the  world  level — but  the  impact  of 
this  decline  on  some  countries,  commodities,  trade 
patterns,  prices,  and  per  capita  food  production  levels 
was  serious.  The  crop  shortfalls  were  particularly 
unsettling  because  they  broke  the  growing  confidence 
about  overcoming  the  world  food  problem  that  had 


emerged  in  the  period  after  1966.1  The  “Green  Revo- 
lution”— the  use  of  new  high-yielding  varieties  of 
wheat  and  rice  with  fertilizer,  other  chemicals,  and 
irrigation — appeared  by  1967-68  to  be  transforming 
production  possibilities  in  the  densely  populated  de- 
veloping countries  of  South  and  Southeast  Asia.  Be- 
tween 1961-65  and  1971,  total  world  food  production 
grew  26  percent  (table  1). 

During  these  years,  food  production  increased  slight- 
ly more  rapidly  in  developing  countries  (3.1  percent 
annually)  than  in  developed  countries  (2.7  percent). 
Slower  growth  in  developed  countries  was  partly 
due  to  the  accumulation  of  agricultural  surpluses — 
despite  large-scale  aid  shipments  to  developing 
countries — which  caused  some  of  the  developed  coun- 
tries to  take  steps  to  restrict  production.  Prices  of 
grains  and  most  other  food  and  agricultural  products 
were  stable  or  declining  between  the  mid-1950’s  and 
mid-1960’s,  and  they  were  especially  low  during  1967- 
71  (ch.  3).  Low  prices  and  plentiful  supplies  of  fer- 
tilizer during  1967-71,  due  to  excess  capacity  in  the 
fertilizer  industry,  contributed  to  the  rapid  advance  of 
the  Green  Revolution  in  developing  countries  and  to 
productivity  gains  in  developed  countries. 

While  the  growth  rate  of  food  production  was 
slightly  higher  in  developing  countries  from  1961-65 
to  1971,  per  capita  progress  was  lower  because 
their  annual  population  growth  was  2.5  percent, 
compared  with  1 percent  in  developed  countries. 
Per  capita  food  production  in  the  developed  countries 
in  1971  was  15  percent  above  the  1961-65  average  and 
it  dropped  only  slightly  as  a result  of  1972’s  shortfall. 
But  the  developing  countries  were  producing  only  5 
percent  more  food  per  capita  in  1971,  and  the  1972 
shortfall  pushed  them  back  to  the  per  capita  level  they 
had  reached  a decade  earlier.  Despite  the  very  sub- 
stantial recovery  in  1973 — 7 percent  in  developed  and 
3 percent  in  developing  countries — the  developing 
countries  were  still  below  their  1970  per  capita  level 
and  greatly  behind  the  per  capita  production  gains  of 
the  developed  countries. 

Although  the  drop  in  world  food  production  in 
1972  was  modest,  it  was  felt  virtually  everywhere. 
Sharp  declines  took  place  in  many  developing  coun- 


1 During  1963-66,  India  experienced  two  successive  droughts 
and  the  USSR  had  two  crop  failures. 
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Table  1 -Indices  of  world  population  and  food  production 1 


World  Developed  countries  Developing  countries 


Food  production  Food  production  Food  production 


Calendar  year  Popu-  Popu-  Popu- 


lation 

Total 

Per 

capita 

lation 

Total 

Per 

capita 

lation 

Total 

Per- 

capita 

1961-65=100 

1954 

84.2 

77 

91 

89.1 

77 

* 86 

80.6 

77 

96 

1955 

85.7 

80 

93 

90.3 

81 

90 

82.5 

78 

95 

1956 

87.3 

84 

96 

91.5 

85 

93 

84.4 

82 

97 

1957 

89.0 

85 

96 

92.7 

86 

93 

86.3 

83 

96 

1958 

90.7 

90 

99 

93.9 

91 

97 

88.4 

87 

98 

1959 

92.4 

91 

98 

95.1 

92 

97 

90.5 

89 

98 

1960 

94.2 

94 

100 

96.3 

96 

100 

92.8 

92 

99 

1961 

96.1 

95 

99 

97.5 

95 

97 

95.1 

94 

99 

1962 

98.0 

98 

100 

98.9 

98 

99 

97.5 

97 

100 

1963 

100.0 

100 

100 

100.1 

99 

99 

99.9 

100 

100 

1964 

101.9 

103 

101 

101.2 

103 

102 

102.4 

104 

102 

1965 

103.9 

104 

100 

102.3 

104 

102 

105.0 

104 

99 

1966 

105.9 

109 

103 

103.4 

111 

107 

107.7 

106 

98 

1967 

107.9 

1 14 

106 

104.3 

115 

110 

110.4 

111 

101 

1968 

109.9 

118 

107 

105.3 

1 19 

113 

113.2 

115 

102 

1969 

112.0 

118 

105 

106.3 

117 

110 

116.1 

121 

104 

1970 

1 14.2 

121 

106 

107.3 

119 

1 1 1 

119.0 

126 

106 

1971 

1 16.4 

126 

108 

108.3 

125 

115 

122.1 

128 

105 

1972 

1 18.7 

124 

104 

109.3 

124 

113 

125.3 

125 

100 

1973 

120.9 

133 

110 

110.2 

133 

121 

128.5 

132 

103 

1 World  excluding  communist  Asia.  Source:  Economic  Research  Service. 


tries,  especially  in  South  Asia.  In  parts  of  Africa  where 
production  was  already  precariously  low  due  to  a pro- 
longed drought,  production  suffered  further  setbacks. 
But  production  also  declined  in  Canada  and  Australia 
— major  grain  exporters — and  in  the  USSR.  The 
USSR,  customarily  a net  grain  exporter,  became  the 
world’s  largest  importer  of  grain,  importing  a total  of 
30  million  tons  (net)  in  1972  and  1973,  compared 
with  total  net  exports  of  8.6  million  tons  in  the  previous 
2 years.2 

Changes  in  Grain  Production, 
Consumption,  Trade,  and  Stocks 

Grain  is  the  most  important  single  component  of  the 
world’s  food  supply,  and  changes  in  grain  supply  and 


2 Net  USSR  grain  trade  in  1970-73  was:  +3.5,  +5.1, 
— 10.9,  and  — 19.1  million  tons. 


demand  conditions  are  the  best  indicators  of  develop- 
ments in  the  world  food  situation.  Grain  accounts  for 
between  30  and  70  percent  of  the  value  of  food  pro- 
duction in  all  world  regions.  It  is  the  major,  sometimes 
almost  exclusive,  source  of  food  for  many  of  the 
world’s  poorest  people,  supplying  60  to  75  percent  of 
the  total  calories  many  of  them  consume.  However,  in 
many  developed  countries,  more  grain  is  fed  to  live- 
stock than  is  consumed  directly  as  grain  products  (ch. 
6). 


Production 

Between  1961  and  1973,  world  grain  production 
(including  milled  rice)  increased  from  833  million  to 
1,264  million  tons,  an  average  increase  of  36  million 
tons  per  year.  While  the  world  requires  25  million 
additional  tons  of  grain  per  year  to  maintain  the  pres- 
ent level  of  per  capita  use  (330  kg),  annual  consump- 


2 


tion  has  increased  as  much  as  40  million  tons  or  more 
in  some  of  the  past  5 years  (ch.  2). 3 

World  grain  production  declined  slightly  in  1963 
(5  million  tons)  and  in  1965  (1  million  tons),  but  in 
1972  it  fell  35  million  tons,  equal  to  1 year’s  average 
annual  growth.  The  89-million-ton  increase  in  1973 
was  sufficient  to  compensate  for  1972’s  shortfall,  but 
grain  prices  remained  high  and  carryover  stocks  low. 
Contrary  to  expectations,  1974  proved  to  be  a poor 
year,  especially  for  grains  in  the  United  States,  with 
the  result  that  the  food  situation  has  deteriorated  even 
further. 


Consumption,  T rade,  and  Stocks 


Heavy  pressure  has  been  placed  on  world  food 
supplies  since  1972,  not  only  because  of  the  decline 
in  grain  production  that  year,  but  also  because  of 
growth  in  grain  consumption,  an  accompanying  in- 
crease and  shift  in  world  grain  imports,  and  a con- 
sequent decline  in  grain  stocks. 

Statistics  on  the  annual  uses  of  grains — for  direct 
human  consumption,  animal  feed,  seed,  and  industrial 
uses — and  losses  do  not  exist  for  many  countries.4 
Coarse  (feed)  grains  are  largely  produced,  consumed, 
and  traded  in  and  among  the  developed  countries  and 
are  primarily. fed  to  livestock.  The  developed  countries 
have  been  producing  wheat  in  amounts  far  greater  than 
their  domestic  needs  and  exporting  to  the  deficit 
developing  countries  and,  sporadically,  to  the  centrally 
planned  economies.  Estimates  of  annual  world  grain 
consumption  (domestic  disappearance)  of  the  six 
major  grains  (excluding  rice  and  minor  grains)  indi- 
cate a substantial  increase  in  annual  grain  consumption 
in  the  last  5 years.  Between  1969  and  1974,  consump- 
tion exceeded  production  in  all  years  except  1971  and 
1973,  partly  because  of  the  decisions  of  countries  hold- 
ing grain  surpluses  to  reduce  their  stocks.  The  excess 
of  consumption  over  production  during  the  period 
totaled  53  million  tons  (table  2 and  ch.  2). 

The  1972  drop  in  grain  production  was  accompanied 
by  a sharp  rise  in  world  grain  exports — from  111 


3 The  tonnages  used  here  are  taken  from  the  FAO  Produc- 
tion Yearbook  1972  and  the  F AO  Monthly  Bulletin  of  Agricul- 
tural Economics  and  Statistics,  Vol.  23,  Feb.  1974,  with  rice 
converted  from  paddy  to  milled  at  66.6  percent.  The  “total 
grain”  series  of  the  U.S.  Dept,  of  Agriculture  (USDA)  includes 
only  the  major  grains — wheat,  rye,  barley,  oats,  com  (maize), 
and  sorghum.  Rice  is  treated  separately.  When  milled  rice  is 
added  to  the  USDA  series,  that  series  ranges  from  55  million 
to  100  million  tons  below  the  FAO  series,  which  includes,  in 
addition  to  rice,  mixed  grains,  buckwheat,  millet,  and  “other 
cereals.”  The  absolute  difference  between  the  two  series  has 
widened,  reflecting  the  increased  production  of  minor  grains, 
but  the  relative  difference  has  not  changed. 

4 The  best  estimates  available  for  the  preparation  of  this 
report  were  the  food  balances  prepared  by  FAO  for  1964-66. 
FAO  has  just  recently  completed  food  balances  for  the  years 

1969-71. 


million  tons  in  1971/72  to  142  million  tons  in  1972/73 
and  151  million  tons  in  1973/74.  As  a result,  world 
grain  stocks  declined  precipitously. 

The  upsurge  in  world  grain  imports  in  1972/73 
started  with  massive  purchases  by  the  centrally  planned 
economies,  especially  the  USSR.  While  Europe  and 
Japan  are  major  grain  importers,  their  imports  follow 
a fairly  consistent  trend  and  they  were  not  a significant 
factor  in  the  recent  upsurge  in  world  food  grain  im- 
ports. With  the  Soviet  Union’s  impact  on  the  increase 
in  imports  dissipating,  the  People’s  Republic  of  China 
(PRC)  and  the  developing  countries  became  the  major 
countries  accounting  for  the  higher  grain  imports  in 
1973/74  (table  3). 

The  high  prices  and  uncertainties  about  world  food 
supplies,  created  by  the  various  events  since  1972,  are 
not,  therefore,  simply  the  result  of  crop  shortfalls. 
Although  they  were  triggered  by  these  shortfalls,  the 
impact  of  the  production  shortfalls  was  magnified  by 
the  critical  position  of  grain  stocks  relative  to  world 
import  demand. 

While  the  events  of  1972-74  were  worldwide  in  scope 
and  impact,  the  United  States  and  the  USSR  were 
uniquely  involved.  Of  the  31.5-million-ton  increase  in 
world  grain  exports  in  1972/73,  the  United  States 
accounted  for  over  30  million  tons,  and  the  USSR’s 
increase  in  net  imports  was  almost  20  million  tons. 
The  United  States  had  almost  as  large  a share  of  the 
higher  1973/74  world  grain  exports.  The  United  States 
also  absorbed  most  of  the  decline  in  world  grain  stocks. 
Whereas  world  end-of-year  wheat  stocks  fell  from  74 
to  56  million  tons  between  1971/72  and  1973/74, 
U.S.  stocks  fell  from  23.5  to  6.8  million  tons.  World 
feed  grain  stocks  fell  from  77  to  52  million  tons. 
U.S.  feed  grain  stocks  dropped  26  million  tons.  The 
much  lower  1974  U.S.  grain  crop  sharply  reduced 
exportable  supplies. 


Price  Movements 


The  1972  shortfall  in  world  food  production,  the 
upsurge  in  food  imports,  and  the  drawdown  in  stocks, 
along  with  inflation,  rapid  economic  growth,  and 
monetary  adjustments,  produced  a dramatic  increase 
in  the  prices  of  virtually  all  agricultural  commodities 
(table  4).  The  most  severe  impact  was  on  the  major 
food  grains — wheat  and  rice.  Wheat  prices  increased 
from  $60  per  ton  in  the  second  quarter  of  1972  to  $210 
per  ton  in  the  first  quarter  of  1974,  a 250-percent 
increase.  During  the  same  period,  the  price  of  rice 
rose  over  300  percent — from  $132  to  $570  per  ton. 

Food  prices  began  to  rise  sooner  and  more  steeply 
than  commodity  prices  in  general  and  much  faster 
and  steeper  than  industrial  commodity  prices.  Between 
October  1972  and  August  1973,  the  wholesale  index  of 
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Table  2-World  production,  consumption,  exports,  and  stocks  of  six  major  grains1 


Year 

Production 

Consumption 

Exports 

Beginning 

stocks2 

million  metric  tons 

1969/70 

826 

839 

102 

191 

1970/71 

824 

856 

109 

169 

1971/72 

911 

893 

111 

131 

1972/73 

888 

925 

142 

149 

1973/74 

970 

960 

151 

108 

1 9 74/7  5 3 

916 

931 

137 

108 

1 Wheat,  rye,  barley,  oats,  corn, 
Preliminary. 

and  sorghum.  2 Selected 

countries;  Total  adjusted 

for  estimated  annual  changes  in  the 

Source:  Foreign  Agricultural  Service  and  Economic  Research  Service,  Grain  Data  Base,  Nov.  1974. 


Table  3-  World  net  grain  exports  and  imports 


Country 

1969/70- 

1971/72 

average 

1971/72 

1972/73 

1973/74 

million  metric  tons 

Developed  countries 

31.9 

41.9 

62.4 

58.4 

United  States 

39.8 

42.8 

73.1 

72.5 

Canada 

14.8 

18.3 

18.8 

13.1 

Australia  & New  Zealand 

10.6 

10.8 

5.8 

9.9 

South  Africa 

2.5 

3.7 

.4 

4.0 

EC-9 

-16.6 

-14.0 

-13.4 

-13.0 

Other  West  Europe 

-4.8 

-4.5 

-5.3 

-8.9 

Japan 

-14.4 

-15.0 

-17.0 

-19.2 

Central  plan  countries 

-6.8 

-13.0 

-32.2 

-15.9 

East  Europe 

-7.6 

-9.2 

-8.0 

-4.8 

USSR 

3.9 

-4.3 

-19.6 

-4.4 

PRC 

-3.1 

-15.4 

-4.6 

-6.7 

Developing  countries 

-19.1 

-26.9 

-23.2 

-30.3 

North  Africa  & Middle  East 

-9.2 

-11.9 

-8.1 

-14.9 

South  Asia 

-5.7 

-5.4 

-4.5 

-7.0 

Southeast  Asia 

3.2 

3.3 

1.2 

2.5 

East  Asia 

-8.4 

-9.2 

-10.4 

-10.2 

Latin  America 

3.2 

-2.0 

- 

.7 

Central  Africa 

-1.9 

-2.0 

-2.0 

-2.1 

East  Africa  _ 

-.3 

.3 

.6 

.7 

Other 

-.2 

-.2 

-.3 

-.3 

World  total  exports 

107.6 

111.2 

141.8 

151.0 

Source:  Foreign  Agricultural  Service  and  Economic  Research  Service,  Grain  Data  Base,  Nov.  1974. 
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Table  4-Prices  and  price  indices  for  selected  agricultural  commodities 
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lean,  frozen,  U.S.  port  of  entry.  Source:  Economic  Research  Service. 


prices  of  farm  products  and  processed  foods  and  feeds 
in  the  United  States  had  risen  from  22  to  more  than 
80  percent  above  the  1962  level  (fig.  1).  These  U.S. 
price  developments  were  reflected  in  some  but  not  all 
parts  of  the  world.  In  1971,  most  world  commodity 
prices  were  below  1970  levels,  but  by  April  1974,  the 
world  food  price  index  had  more  than  doubled  that 
level,  with  increases  in  other  commodity  indices  rap- 
idly catching  up  (table  5). 


Impact  on  Producers 

The  impact  of  these  price  increases  was  felt  at  the 
farm  level  late  in  1972.  In  the  United  States,  Canada,' 
and  Australia,  the  higher  prices  quickly  made  them- 
selves apparent  in  higher  farm  incomes.  Compared 
with  1970,  1973  farm  income  in  these  countries  was 
up  150  percent  or  more  (table  6). 5 Farm  income 
growth  in  West  European  countries  and  in  Japan  was 
much  smaller:  27  percent  in  West  Germany,  100  per- 
cent in  the  United  Kingdom,  and  about  55  percent  in 
France,  the  Netherlands,  and  Japan.6 


B Part  of  the  increase  in  U.S.  farm  income  in  1973  was 
due  to  higher  prices  for  1972  crops  sold  in  1973. 

8 The  increase  in  the  U.K.  was  heavily  influenced  by  adjust- 
ments in  policy  to  adapt  to  European  Community  (EC) 
membership. 


In  countries  where  world  price  changes  are  reflected 
fairly  directly  at  the  farm  level,  the  prices  received  by 
farmers  in  1973  were  well  above  the  prices  paid  for 
production,  as  well  as  family  living  expenses.  But  by 
June  1974,  when  the  advance  in  other  prices  had  caught 
up,  farm  prices  were  being  met  by  accelerating  farm 
production  costs  (fig.  2). 


Ta 


While  a large  part  of  the  population  in  developing 
countries  is  composed  of  farmers,  their  links  to  the 
world  market  are  weak.  The  higher  farm  prices  un- 
doubtedly increased  some  incomes,  but  in  a number 
of  developing  countries  this  did  not  happen. 


Impact  on  Consumers 


Higher  farm  prices  were  followed  quickly  by  higher 
consumer  prices  for  food.  In  the  OECD  countries, 
average  consumer  prices  rose  3.7  percent  annually 
during  1961-71,  but  they  increased  4.7  percent  in 
1972,  7.7  percent  in  1973,  and  12.5  percent  between 
March  1973  and  March  19747.  Even  in  these  developed 
countries,  food  accounts  for  between  30  and  55  per- 
cent of  the  consumer  price  index,  except  for  the  United 
States,  where  it  accounts  for  only  22  percent — the 
lowest  percentage  in  the  world. 


7 Countries  that  are  members  of  the  Organization  for  Eco- 
nomic Cooperation  and  Development  are  listed  in  table  7. 


Table  5-  World  commodity  spot  price  index 

“ " ” 1974 


Item 


1971 


1972 


1973  April  Mid-June 

15-30  average 


(1970=  100) 


All  items1 
Food 

Industrial  materials 
Fibers 
Metals 
Oil2 


90 

95 

85 

98 

78 

118 


109 

164 

120 

173 

96 

153 

134 

235 

77 

113 

132 

184 

218 

199 

224 

218 

21 1 

176 

230 

211 

204 

161 

613 

613 

' Weighting  is  based  on  imports  into  industrial  countries  and  differs  from  weights  of  the  same  commodity  m world  production, 
Fuel  and  oil  are  excluded.  Source:  OECD,  Economic  Outlook  No.  15.  July  1974,  p 25. 

J£RS  estimate  based  on  prices  in  International  Financial  Statistics.  International  Monetary  Fund. 


Table  6 -Farm  income  in  major  grain  exporting  countries 


Ratio, 


Item 

1970 

1971 

1972 

1973 

1973/70 

United  States 
Billion  U.S.  dollars 

14.0 

14.4 

18.4 

36.2 

2.58 

Percentage  change  from  previous 
year 

0.6 

3.0 

27.7 

96.7 

Canada 

Million  Canadian  dollars 

1,227 

1,498 

1,680 

3,073 

2.50 

Percentage  change  from  previous 
year 

-14.5 

22.0 

12.2 

82.9 

Australia 

Million  Australian  dollars 

875 

1,066 

1,553 

2,481 

2.83 

Percentage  change  from  previous 
year 

-7.0 

21.8 

45.7 

59.8 

Source:  United  States:  Farm  Income  Situation, 

U.S.  Dept,  of  Agr.  Canada: 

Canadian  Statistical  Review. 

Australia:  Quarterly 

National  Accounts. 


In  developing  countries,  the  relative  significance  of 
food  in  consumer  expenditures  is  much  higher.  For 
those  countries  where  consumer  food  prices  are  not 
controlled,  the  impact  of  the  high  food  costs  has  been 
severe,  especially  for  the  poorest  segment  of  the  popu- 
lation. 

While  retail  food  prices  rose  sharply  in  1973,  and 
accelerated  in  many  countries  in  early  1974,  the  im- 
pact of  these  price  increases  on  the  cost  of  living  (con- 
sumer price  index)  was  even  more  marked  because 
food  constitutes  a high  proportion  of  the  value  of  the 
items  included  in  the  cost  of  living  (table  7).  Whereas 
food  prices  increased  between  6 and  16  percent  in 
OECD  countries  in  1973,  the  impact  on  the  consumer 
price  index  ranged  from  25  to  69  percent.  The  moder- 


ated rise  in  food  prices  in  most  EC  countries  corre- 
sponds to  the  slow  rise  in  farm  prices  in  these  coun- 
tries. Both  are  a reflection  of  EC  policies  designed  to 
insulate  internal  farm  and  food  prices  from  external 
events. 

The  centrally  planned  economies  experienced  none 
of  these  effects  since  to  a large  extent  their  farm  and 
consumer  prices  are  not  affected  by  changes  in  world 
prices,  although  their  imports  were  instrumental  in 
pushing  grain  prices  to  their  present  high  levels 
(ch.  3). 

The  major  impact  of  higher  farm  prices  was  there- 
fore on  the  major  food  exporting  countries — the 
United  States,  Canada,  and  Australia.  These  countries 
also  experienced  the  largest  increase  in  consumer  iood 
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prices,  along  with  some  of  the  non-EC  countries  of 
Europe  and  developing  countries  dependent  on  food 
imports. 

The  Inelastic  Demand  for  Food 

The  large  increase  in  food  prices  following  a rela- 
tively small  change  in  world  food  and  grain  production 
is  in  part  a reflection  of  the  inelastic  demand  for  food 
with  respect  to  price,  especially  grains.8  The  demand 
for  food  increases  rather  uniformly  with  population 
and  income  growth.  If  the  supply  of  food  keeps  pace 
with  demand,  prices  tend  to  remain  fairly  uniform. 
But  if  supply  falls  a little  short  of  increasing  demand, 
prices  tend  to  rise  very  rapidly.  If  supply  increases 
faster  than  demand,  the  price  of  food  decreases  more 
rapidly  than  the  supply  has  increased. 


8 The  price  elasticity  of  demand  is  a measure  of  the  per- 
centage increase/ decrease  in  the  quantity  purchased  of  a com- 
modity resulting  • from  a 1-percent  decrease/increase  in  the 
price  of  the  commodity.  Demand  for  a commodity  is  inelastic 
when,  either  a 1-percent  increase  in  its  price  results  in  a less- 
than-l-percent  decrease  in  the  quantity  purchased,  or  a 1- 
percent  decrease  in  its  price  results  in  a less-than-l-percent 
increase  in  its  purchase. 


But  food  supply  tends  to  fall  short  of  or  exceed 
demand  because  of  the  unstable  effect  of  weather  on 
production.  Food  prices  therefore  tend  to  rise  or 
decline  more  than  proportionately  to  these  imbalances 
unless  the  supply  is  modified  by  stock  adjustments. 

The  large  degree  of  stability  of  farm  and  food  prices 
achieved  in  the  two  decades  prior  to  1972  resulted 
from  government  policies  in  grain  exporting  countries 
and  in  Europe  and  Japan  designed  to  stabilize  farm, 
and  therefore  food,  prices.  Surplus  farm  production 
was  absorbed  in  the  form  of  government-held  or  sup- 
ported stocks  and  released  from  these  stocks  in  times 
of  shortage.  Countries  that  did  not  follow  such  pro- 
grams domestically  could  maintain  stability  by  im- 
porting the  needed  amounts  of  grain.  The  United 
States,  and  other  countries  to  a lesser  degree,  also 
provided  large  amounts  of  surplus  foods,  especially 
grain,  to  developing  countries  in  the  form  of  food 
aid  (ch.  7).  This  permitted  the  developing  coun- 
tries to  augment  their  domestic  supplies  and  to  rely 
on  the  major  grain  exporters  to  provide  food  in  times 
of  serious  shortfalls.  The  elimination  of  these  stocks 
in  1972  and  1973  was  therefore  a major  factor  con- 
tributing to  high  prices. 


PRICES  RECEIVED  AND  PAID  BY  U.S.  FARMERS 


RATIO  2/  RATIO  2/ 
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Figure  2 
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Table  7-Food  prices  in  the  OECD  consumer  price  index 


1972  to  1973  March  1973  to  March  1974 


Country 


Weight 
of  food 
in  CPI 


Weighted 

Changes  contribution 

in  food  to  rise 

prices  of  total  CPI 


Weighted 

Changes  contribution 

in  food  to  rise 

prices  of  total  CPI 


Canada 

30  8 

United  States 

22.2 

Japan 

43.1 

Australia 

36.6 

France 

40.2 

Germany 

33.3 

Italy 

43.3 

United  Kingdom 

41 .6 

Belgium 

30.0 

Denmark 

36.9 

Ireland 

48.1 

Netherlands 

35.1 

Austria 

39.2 

Finland 

39.8 

Norway 

35.9 

Portugal 

53.8 

Spain 

55.2 

Sweden 

33.3 

Switzerland 

36.0 

Source:  OECD , Economic  Survey , 1974. 


12.5 

percent 

51.3 

15.3 

45.3 

14.5 

51.6 

18.3 

39.8 

12.4 

45.3 

25.8 

46.3 

15.3 

62.1 

19.8 

56.2 

9.7 

53.4 

12.5 

41.2 

7.6 

36.2 

5.1 

23.6 

12.0 

48.1 

14.4 

39.0 

1 1.5 

52.2 

14.4 

44.4 

8.0 

34.3 

7.8 

24.9 

10.8 

43.0 

13.0 

34.8 

16.5 

69.3 

11.1 

39.5 

7.3 

32.5 

7.1 

27.1 

7.5 

38.2 

7.2 

31.4 

11.2 

39.5 

9.4 

21.1 

7.2 

33.3 

7.4 

29.1 

9.0 

37.2 

25.2 

47.2 

12.6 

61.4 

15.2 

53.4 

6.8 

34.3 

7.2 

22.2 

6.1 

25.3 

6.4 

24.0 

Recent  Economic  Developments 
Affecting  Food 

While  changing  supply  conditions — a decline  in 
world  food  production  in  1972  and  1974,  the  draw- 
down in  food  stocks,  and  major  shifts  in  trade  patterns 
— contributed  to  the  rise  in  food  prices  and  shortages 
of  food  in  1972-74,  other  economic  developments 
greatly  complicated,  and  in  some  cases  compounded, 
the  problems  produced  by  the  supply  conditions. 

Economic  Growth 

Although  incomes  grew  significantly  during  the  past 
decade,  unusually  rapid  economic  growth  throughout 
the  world  during  1972-73  enhanced  the  demand  for 
food  at  the  very  time  that  supplies  were  dwindling. 
Gross  national  product  (GNP)  in  the  developing 
countries  rose,  in  real  terms,  at  the  very  rapid  annual 
rates  of  6.2  and  7.4  percent  in  1972  and  1973.  The 
annual  rate  for  developed  countries  rose  from  3.6 
percent  in  1971  to  5.5  percent  in  1972  and  to  6.3 
percent  in  1973. 


Inflation 

While  demand  for  food  was  enhanced  by  rapid 
income  growth  in  1971-73,  most  countries  were  also 
experiencing  rapid  rates  of  inflation.  Inflation  distorts 
the  relationship  between  present  and  past  prices  so 
it  is  difficult  to  appraise  how  much  of  an  increase  there 
has  been  in  real  food  prices. J Inflation  can  also  distort 
the  relationship  between  food  prices  and  other  prices, 
thereby  inducing  people  to  hold  food  commodities  for 
speculative  purposes. 

Even  though  the  rate  of  inflation  was  accelerating  in 
the  late  1960’s,  it  was  especially  rapid  in  1972-74r— 
as  much  as  25  percent  in  some  countries.  With  gen- 
erally stable  prices  for  most  foods  and  very  low  prices 
for  grains  in  1967-71  and  much  of  1972  (ch.2), 
rapid  inflation  had  further  lowered  the  “real”  price  of 
these  products.  For  those  farmers  whose  prices  were 
directly  affected  by  these  developments,  the  incentive 

9 In  the  United  States,  the  consumer  price  index  in  mid- 
1974  was  50  percent  above  1967.  If  food  prices  shared  equally 
in  this  general  rise  in  prices  they  would  have  been  50  percent 
higher  than  they  were  in  1967  because  of  inflation  alone. 
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to  produce  was  declining,  while  for  consumers  the  cost 
of  food  was  low  relative  to  the  cost  of  other  products, 
and  relative  to  their  incomes — which  were  higher  be- 
cause of  real  economic  growth. 


Exchange  Rate  Adjustments 

Much  of  the  increased  world  food  imports  that 
occurred  in  1972  and  1973  came  from  the  United 
States,  in  part  because  of  the  availability  of  supplies. 
However,  the  U.S.  dollar  was  overvalued  relative  to 
other  currencies  in  the  late  1960’s  and  early  1970’s, 
and-  the  devaluation  of  late  1971  further  reduced  the 
already  relatively  low  prices  of  U.S.  exports.  But, 
because  of  the  availability  of  surplus  U.S.  grain  stocks, 
the  world  price  of  grains  was  not  affected.  The  effect 
of  the  second  devaluation  in  early  1973  was  obscured 
by  the  already  high  prices  due  to  shortrun  supply 
shortages. 


The  Energy  Crisis  and  Fertilizer 

The  increases  in  petroleum  prices  (from  $1.80  per 
barrel  in  February  1971  to  $11.65  in  January  1974) 
have  had  repercussions  on  the  world  food  situation — 
and  many  are  yet  to  be  felt. 

Higher  prices  for  gasoline,  diesel,  and  other  petro- 
leum products  have  raised  the  cost  of  producing  food 
in  the  mechanized  agriculture  of  the  developed  coun- 
tries and  in  those  developing  countries  where  petro- 
leum or  energy  produced  from  it  is  used — in  tube  wells 
and  motorized  tillers,  for  instance.  Higher  energy  costs 
have  also  raised  the  cost  of  transporting  food  from 
farms  and  transporting  inputs  to  farms.  They  are,  in 
addition,  creating  higher  costs  for  tractors,  trucks,  and 
other  machinery  through  their  influence  on  the  pro- 
duction costs  of  these  inputs. 

The  most  serious  effects  of  higher  oil  prices  on  the 
world  food  situation,  however,  are  their  contribution 
to  the  cost  of  fertilizer  and  to  world  monetary  im- 
balances and  payments  problems  engendered  by  the 
high  costs  of  importing  oil.10 

World  fertilizer  production  and  use  rose  dramatical- 
ly in  the  past  two  decades  and  contributed  to  increased 
food  production  and  lower  food  prices.  The  increased 
use  of  fertilizer  was  a major  reason  for  rapid  yield 
increases  in  developed  countries  during  this  period. 
It  was  also  an  important  component  of  the  Green 
Revolution,  which  raised  wheat  yields  in  Mexico 
over  the  past  two  decades,  and  wheat  and  rice  yields  in 
South  and  Southeast  Asia  in  the  late  1960’s  (ch.  8). 


Higher  oil  prices  are  only  one  factor  influencing  higher 
fertilizer  prices  (ch.  8). 


Low  prices  of  fertilizer  from  1967  to  1973  encour- 
aged its  use.  Prices  were  low  because  of  low  input 
costs  and  rapid  technological  improvements  but  also 
because  of  substantial  overexpansion  in  the  fertilizer 
industry  (ch.  8).  Overexpansion  and  low  prices  re- 
sulted in  little  plant  construction  in  the  late  1960’s  and 
early  1970’s.  By  1972,  when  the  anxiety  over  food 
supplies  caused  expanded  crop  area  in  North  America 
and  increased  needs  for  fertilizer  in  developing  coun- 
tries, fertilizer  demand  began  to  overtake  supply  and 
fertilizer  prices  began  to  increase.  The  rise  in  grain 
prices  in  late  1972  added  further  impetus  to  fertilizer* 
demand.  Bagged  urea  rose  from  $45  per  ton  in  1971 
to  over  $350  per  ton  by  early  1974.  Phosphate  prices 
rose  from  less  than  $50  to  between  $348  and  $412  per 
ton  in  1974. 

High  prices  for  petroleum,  food,  and  fertilizer  place 
a heavy  burden  on  the  developed  countries,  but  the 
developing  countries  which  are  not  oil  producers  and 
which  also  import  large  amounts  of  fertilizer  and  food 
are  especially  hard  hit  by  high  prices  for  all  three. 
The  International  Monetary  Fund  has  estimated  that 
the  import  bill  of  developing  countries  for  food 
(largely  grain)  and  fertilizer  will  rise  from  $6.4  billion 
in  1972  to  $15.6  billion  in  1974.  Additional  billions 
for  petroleum  imports  make  the  import  burden  pro- 
hibitive. 


Current  Situation  and  Near-Term 
Prospects11 

Efforts  to  expand  food  production  in  many  countries 
in  1974  met  with  limited  success.  Favorable  weather 
was  experienced  in  Latin  America,  Europe,  and  parts 
of  the  USSR.  In  Africa,  the  Sahelian  drought  appears 
to  have  been  broken,  with  rainfall  near  or  above  aver- 
age. But  the  United  States,  Canada,  India,  Bangladesh, 
and  parts  of  the  USSR’s  New  Lands  regions  suffered 
from  adverse  weather. 

World  grain  production  is  estimated  to  be  consider- 
ably below  1973  and  below  the  1960-73  trend.  Grain 
stocks  in  major  grain  exporting  countries  are  expected 
to  decline  further.  Food  reserves  and  supplies  in  parts 
of  South  and  Southeast  Asia  will  be  lower  than  in 
1973.  Thus,  1974/75  will  be  another  year  of  precarious 
grain  supplies. 

World  supplies  .of  oilseeds  and  meals  are  also  down 
due  to  a 10-million-ton  lower  crop  in  the  United  States. 
However,  world  meat  production  reached  a record  high 
in  1974  as  did  livestock  numbers.  Both  Japan  and  the 
EC  temporarily  banned  meat  imports  to  maintain 
internal  prices  for  producers. 


11  For  more  detail,  see  the  Sept.  1974  and  Dec.  1974  issues 
of  the  W nrld  Agricultural  Situation,  Economic  Research 
Service,  USDA. 
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An  important  factor  affecting  the  food  situation  in 
1974,  however,  is  the  sharp  decline  in  economic  growth 
which  began  in  late  1973  in  many  developed  countries. 
During  1974,  no  real  economic  growth  took  place  in 
Japan,  West  Germany,  the  United  Kingdom,  France, 
and  Canada,  and  real  GNP  in  the  United  States  de- 
clined. This  is  reducing  some  of  the  demand  pressure 
on  food  and  if  it  continues,  could  have  a significant 
effect  on  future  food  demand.  Extremely  high  food 
prices  are  also  reducing  consumption. 

The  present  world  food  situation  is  serious  and  it  is 
impossible  to  predict  the  success  or  failure  of  crops 
in  the  next  year  or  two.  The  problems  that  exist  now 
j and  are  the  center  of  so  much  concern  can  be  expected 
to  persist  until  there  is  an  improvement  in  production. 
Among  the  many  problems,  the  following  are  the  most 
critical : 

(a)  Grain  stocks  are  very  low  and  cannot  be 
rebuilt  until  production  increases.  Any  fur- 
ther deterioration  in  grain  production  next 
year  would  further  worsen  the  situation. 

(b)  High  grain  and  food  prices  and  reduced  food 
aid  have  worsened  the  conditions  of  the 
world’s  already  malnourished  because  those 
with  higher  incomes  are  better  able  to  com- 
mand the  available  supplies. 

(c)  Fertilizer  supplies  for  at  least  the  next  few 
years  probably  will  continue  to  be  limited 
and  prices  high  until  production  capacity  is 
increased. 

(d)  Chronic  food  deficit  areas,  such  as  Indfe  and 
Bangladesh,  and  areas  affected  by  exceptional 
food  shortages,  such  as  central  Africa,  are 
experiencing  more  serious  difficulties  because 
of  high  prices  for  food,  fertilizer,  and  petro- 
leum. 

These  conditions  have  given  rise  to  a variety  of 
proposals  for  emergency  measures,  some  of  which 
imply  the  need  to  allocate  food  and  fertilizer  on  some 
other  basis  than  that  which  presently  exists.  Although 
these  issues  are  not  the  central  concern  of  this  study, 
many  of  them  are  dealt  with  in  various  places  in  the 
report.  While  scarcity  and  high  prices  of  food  and 
fertilizer  present  very  real  and  serious  problems  today, 
these  can  be  corrected  relatively  soon  unless  the  world 
experiences  an  unpredictable  series  of  crop  failures. 

Some  combination  of  emergency  measures  to  allevi- 
ate current  problems  is  needed,  but  one  painful  lesson 
of  the  present  situation  is  that  when  food  scarcity  con- 
ditions are  permitted  to  develop,  the  options  for  short- 
term solutions  become  very  limited.  Significant  im- 
provements cannot  come  about  unless  there  is  a 


deliberate  transfer  of  food,  or  the  resources  to  produce 
it,  from  those  who  have  them  to  those  who  do  not. 
How  large  such  a transfer  should  be,  from  whom  it 
should  come,  to  whom  it  should  go,  and  how  it  should 
be  handled  are  moral  and  political  decisions  which 
are  not  easily  made.  It  is  quite  unlikely  that  these 
decisions  will  be  able  to  do  more  than  alleviate  the 
most  pressing  immediate  problems.  This  prospect  lends 
further  weight  to  the  need  to  develop  more  funda- 
mentally sound  long-run  food  policies  which  ensure 
that  the  food  production  capacity  of  the  world’s  poor 
is  improved  and  that  the  security  of  the  world  against 
supply  disruption  is  better  assured. 

Major  Problem  Areas  in  the 
Developing  Countries 

Sahel  and  Ethiopia 

During  1972  and  1973,  drought  affected  large  areas 
of  West  Africa,  the  Sudan,  and  Ethiopia.  In  1973,  the 
drought  in  the  six  Sahelian  countries  of  West  Africa — 
Chad,  Mali,  Mauritania,  Niger,  Senegal,  and  Upper 
Volta — spread  to  northern  Nigeria,  northern  Came- 
roon, and  parts  of  Kenya  and  Tanzania.  Food  short- 
ages caused  by  the  drought  resulted  in  widespread 
and  severe  famine,  particularly  in  the  Sahelian  coun- 
tries and  Ethiopia.  Although  the  number  of  deaths 
from  famine  in  the  Sahel  and  Ethiopia  cannot  be 
accurately  determined,  thousands  of  people  have  died. 
Livestock  deaths  have  also  been  substantial. 

In  the  short  run,  the  Sahelian  countries  and  Ethiopia 
will  require  continued  famine  relief.  Although  rains 
were  near  normal  in  1974,  it  will  take  a year  or  more 
to  rebuild  depleted  food  supplies. 


India  and  Bangladesh 


In  addition  to  having  shortfalls  in  food  production, 
India  and  Bangladesh  have  limited  ability  to  pay  for 
high-cost  imports  of  food,  fertilizer,  and  oil.  India  is 
already  using  up  its  food  reserves,  and  supplies  are 
likely  to  be  short  through  1976,  particularly  if  grain 
production  fails  to  increase 

Bangladesh’s  external  financial  position  is  quite  weak 
since  foreign  exchange  reserves  were  depleted  in  1973 
by  the  commercial  purchase  of  over  a million  tons  of 
wheat.  Bangladesh  has  limited  foreign  exchange  to  pay 
for  costly  grains,  fuel,  and  fertilizer,  and  thus  the  cur- 
rent high  prices  of  inputs  critical  to  expanded  agricul- 
tural output  will  dampen  food  production  growth. 
Flooding  in  the  south  in  1974  only  exacerbated  the 
situation  and  resulted  in  the  need  for  large-scale  food 
aid  this  year. 
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2.  LONG-TERM  TRENDS  IN  FOOD  PRODUCTION, 
CONSUMPTION,  TRADE,  AND  STOCKS 


The  vulnerability  of  the  world  to  the  disruptions  in 
food  supply  in  1972-74  was  influenced  by  how 
production  and  consumption  had  developed  over  the 
previous  two  decades  and  how  governments  had  re- 
sponded. Three  trends  were  especially  important:  the 
increasingly  larger  gap  between  food  production  and 
food  needs  in  developing  countries — the  “world  food 
gap”;  sporadic  but  growing  grain  import  deficits  of 
the  centrally  planned  economies;  and  persistent  food 
surpluses  in  some  developed  countries.  Behind  these 
trends  were  a number  of  associated  developments: 

— slow  growth  in  per  capita  food  production  in 
developing  countries  and  their  reliance  on  food 
aid  and  on  food  imports  in  periods  of  produc- 
tion shortfalls. 

— the  tendency  for  the  developed  countries  both 
to  become  more  self-sufficient  in  food  and  to 
capture  more  of  the  world  food  export  market. 

— the  trend  downward  in  real  food  and  fertilizer 
prices,  especially  in  1967-71,  which  contributed 
to  increased  use  of  grain  for  livestock  feed, 
increased  grain  exports,  and  to  a sense  of 
abundance  of  both  food  and  fertilizer. 

— the  existence  of  a variety  of  government  incen- 
tives to  agricultural  production  in  the  devel- 
oped countries,  which  started  leading  to  sur- 
pluses in  the  mid-1950’s.  Then,  from  1967  on, 
efforts  to  eliminate  these  surpluses  led  to  a 
slowdown  in  developed  countries’  food  pro- 
duction and  to  a reduction  in  their  food  stocks. 

— various  disincentives  to  food  production  in  de- 
veloping countries  until  introduction  of  Green 
Revolution  technology  provided  an  impetus 
for  farmers  to  produce  more  food.  As  a result, 
output  rose  in  developing  countries  in  the  late 
1960’s  but  the  incentives  have  since  been  re- 
laxed. 

Food  Production  Trends 

During  the  two  decades  between  1954  and  1973, 
food  production  declined  on  a global  basis  only  once — 
in  1972 — although  in  the  developed  countries  it  de- 


clined in  1961,  1969,  and  1972.  World  food  production 
rose  a total  of  69  percent  (based  on  trend  values)  over 
these  decades,  65  percent  in  the  developed  countries 
and  75  percent  in  the  developing  countries.1  World 
food  production  increased  faster  than  population:  the 
trend  rate  of  increase  was  2.8  percent  for  production 
and  2.0  percent  for  population,  resulting  in  an  annual 
increase  in  world  per  capita  food  production  of  0.8 
percent. 


Total  and  annual  increase  in 

food  production, 

population,  and 

per  capita  food  production,  1954-73 

Total  increase 

Annual  rate 

1954-1973 

of  increase 

percent 

Food  production 

World  

69 

2.8 

Developed  countries 

65 

2.7 

Developing  countries  _ _ 

75 

3.0 

Population 

World  

44 

2.0 

Developed  countries 

22 

1.0 

Developing  countries 

61 

2.5 

Per  capita  food  production 

World  

17 

0.8 

Developed  countries 

33 

1.5 

Developing  countries 

8 

0.4 

Based  on  linear  trends  computed  from  data  in 

Table  1. 

These . trends  show  that,  on  the  average,  the  3.8 
billion  people  in  the  world  in  1973  had  about  one-fifth 
more  food  to  eat  per  person  than  did  the  2.7  billion 
people  in  1954.  But  because  of  sharply  different 
population  growth  rates,  food  production  per  capita 
rose  at  an  annual  trend  rate  of  only  0.4  percent  in  the 
developing  countries,  compared  with  1.5  percent  in 
the  developed  countries  (fig.  3). 

Most  of  the  people  in  the  world  live  .in  developing 
countries,  where  most  of  the  world’s  annual  increase 


1 In  this  discussion,  the  “world”  excludes  the  Asian  cen- 
trally planned  economies,  for  which  data  are  lacking.  These 
countries  are  included  in  other  parts  of  the  discussion,  but 
excluded  here,  where  the  effect  of  arbitrarily  attaching  values 
to  estimates  of  production  and  population  could  give  spurious 
results.  “Developed  countries”  here  includes  the  centrally 
planned  economies  of  the  USSR  and  Eastern  Europe  and 
“developing  countries”  excludes  the  Asian  centrally  planned 
economies. 
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FOOD  PRODUCTION  AND  POPULATION, 
DEVELOPED  AND  DEVELOPING  COUNTRIES 


Food  production  has  grown  steadily  over  the  past 
two  decades.  Growth  in  the  developing  countries 
has  roughly  paralleled  that  in  the  developed 
countries. 


Population  has  grown  much  faster  in  the  develop- 
ing countries. 


Peoples  of  the  developed  and  developing  country  groups  have  not  fared  equally  from  the  roughly  equal 
growth  in  food  production.  In  the  developed  countries  production  has  increased  much  faster  than  popu- 
lation, boosting  production  per  capita.  In  the  developing  countries,  population  gains  have  absorbed  nearly 
all  of  the  production  increase;  production  per  capita  has  improved  only  slightly. 
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FIGURE  3 
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in  population  occurs  (ch.  9).  Population  growth  in 
the  developed  countries  fell  from  1.3  percent  in  1961 
to  just  under  0.9  percent  in  1973.  The  developed  coun- 
tries were  adding  only  9.6  million  people  to  the  world’s 
annual  population  increase  of  71  million  in  1973.  In 
the  developing  countries,  population  is  now  growing 
more  than  2.5  percent  annually,  compared  with  2.0 
percent  in  1950.2  Those  countries  now  add  almost  48 
million  to  the  world’s  population  each  year,  nearly 
double  their  annual  additions  in  the  early  1950’s  and 
five  times  the  current  increment  of  the  developed  coun- 
tries. China  and  other  Asian  centrally  planned  econo- 
mies add  an  additional  13.4  million  persons  per  year, 
and  their  population  growth  rate  of  1.7  percent  is 
presumed  to  be  declining  gradually.  The  developing 
countries,  including  Asian  centrally  planned  Economies, 
now  account  for  86  percent  of  the  world’s  annual  pop- 
ulation increase. 

Most  of  the  major  developed  country  regions  have 
shown  a strong  uptrend  in  per  capita  food  production 
(fig.  4).  During  1954-73,  the  steepest  increases  took 
place  in  Eastern  Europe  and  the  USSR,  part  of  which 
was  recovery  from  the  very  low  production  levels  pre- 
vailing prior  to  1954.3  The  slowest  growth  in  per  capita 
food  production  among  developed  regions  occurred  in 
the  United  States  and  Canada,  where  parts  of  agricul- 
ture, especially  the  grain  sector,  were  being  constrained 
by  government  policies  designed  to  avoid  further  ac- 
cumulations of  already  large  agricultural  surpluses, 
and,  in  the  late  1960’s,  by  low  farm  prices.  In  the 
USSR,  Canada,  and  Oceania,  variations  in  weather 
caused  wide  year-to-year  fluctuations  in  agricultural 
production  around  the  1954-73  upward  trend. 

With  the  exception  of  Africa,  most  major  develop- 
ing regions  experienced  a substantial  improvement  in 
per  capita  food  production  during  the  last  half  of  the 
1960’s,  a period  associated  with  the  Green  Revolution. 
In  Africa,  a general  downward  trend  has  been  experi- 
enced since  1961.4 

The  value  of  food  production  per  capita  in  the 
developed  countries  is  more  than  five  times  as  large 
as  in  the  developing  countries  (fig.  5).  This  difference 
reflects  the  higher  level  of  income  in  developed  coun- 
tries— which  permits  consumption  of  higher  value  food 
products  such  as  meat,  milk,  and  eggs — and  the  much 
higher  level  of  agricultural  productivity  per  person. 


2 Excludes  Asian  planned  economies. 

3 In  the  USSR,  for  example,  total  agricultural  production 
in  1953  was  at  the  same  level  as  in  1913,  a result  of  four 
decades  of  revolution,  collectivization,  and  World  Wars  I 
and  II. 

4 Many  of  the  estimates  of  population  and  food  production 

in  Africa,  however,  are  based  on  very  inadequate  data  and 
may  not  be  as  reliable  as  those  of  other  regions. 


Grain  Production  Trends 


Total  world  grain  production  (all  grains  and  paddy 
rice)  rose  from  920  million  to  1,320  million  tons 
from  1961  to  1973  (fig.  6).  World  grain  area,  how- 
ever, grew  very  slowly — from  665  million  hectares  in 
1961  to  nearly  700  million  hectares  in  1973.  The  world 
grain  area  did  not  increase  significantly  from  1967  to 
1973,  partly  because  of  a cutback  in  the  grain  area  of 
major  grain  exporting  countries.5 

At  the  world  level,  grain  production  increased  3.0 
percent  annually  over  the  period  1960-62  to  1969-71, 
faster  than  the  2.0  percent  rate  of  population  growth, 
while  area  increased  only  0.4  percent  (table  8) . Higher 
yields  accounted  for  most  of  the  increased  production. 
Yields  of  all  grains  increased  from  1.4  to  1.8  tons  per 
hectare. 

Growth  rates  in  grain  area,  yield,  and  production 
in  major  world  regions  and  selected  countries  during 
the  past  decade  exhibit  significant  differences  (table 
8).  Among  the  developed  countries,  for  example, 
Japan  reduced  its  grain  area  at  an  annual  rate  of  3.5 
percent,  and  Australia  and  New  Zealand  increased  theirs 
by  3.6  percent.  While  Japan’s  grain  yields  increased 
1.3  percent  annually,  those  of  Oceania  made  little 
progress  (0.2  percent).  Among  the  developing  coun- 
tries, East  Asia  and  East  Africa  increased  both  their 
yields  and  area  substantially,  giving  them  annual  pro- 
duction increases  of  4.8  and  5.6  percent,  respectively. 
Other  developing  regions  increased  production  at  close 
to  or  better  than  4 percent  per  year,  but  almost  ex- 
clusively through  area  increases.  India  and  North 
Africa,  where  land  suitable  for  crops  is  limited,  had 
better  yield  increases  than  did  many  developing  coun- 
tries, but  these  were  not  sufficient  to  keep  production 
increases  from  falling  behind  expanding  consumption. 

A serious  problem  in  the  developing  world,  but  also 
an  indication  of  the  potential  for  improvement,  is  the 
low  level  of  rice  yields,  which  are  much  lower  than 
those  in  the  developed  countries  (fig.  7).  Paddy  yields 
in  the  developed  countries  averaged  5 tons  per  hectare 
in  the  first  half  of  the  1960’s  and  rose  to  5.5  tons  in 
the  last  part  of  the  decade.  But  in  the  developing  coun- 
tries, where  92  percent  of  the  world’s  rice  is  produced 
and  consumed,  yields  barely  exceeded  1.5  tons  per 
hectare  during  much  of  the  1960’s.  While  they  rose  to 
nearly  1.8  tons  in  1970,  they  have  since  fallen,  largely 
because  of  poor  weather. 

A large  part  of  the  world’s  population — close  to  2 
billion  people — is  concentrated  in  the  rice  producing 
and  consuming  center  of  the  world  (which  includes 
Bangladesh,  India,  Indonesia,  Pakistan,  and  the  Peo- 
ple’s Republic  of  China)  (ch.  9).  With  the  exception 


5  Grain  acreage  expanded  in  a number  of  countries  in 
1974,  but  FAO  world  totals  for  grain  acreage  in  1974  are  not 
yet  available. 
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FOOD  PRODUCTION  PER  CAPITA 


DEVELOPED  CQUNTRiES 


DEVELOPING  COUNTRIES 


The  developing  countries  have  gained  only  0.4  percent  per 
year,  in  none  of  the  regions  has  the  index  reached  1 10,  artd 
Africa  has  shown  a downtrend  since  1961 . 


Food  production  per  capita  ha*  trended  upward  1.5  per'cent 
per  year  in  the  developed  countries.  In  each  of  the  regions 
the  index  of  food  production  per  capita  has  reached  or  ex- 
ceeded 1 10  at  least  3 times  in  the  20  years. 
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FIGURE  4 
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POPULATION  AND  FOOD  PRODUCTION 


Value  of  food 


•Population  excludes  Communist  Asia 


In  this  chart  the  area  of  each  rectangle,  determined  as  the  product  of  population  (measured 
on  the  horizontal  axis)  times  value  of  food  production  per  capita  (in  dollars  on  the  vertical 
axis),  represents  the  total  value  of  food  production  in  million  deters  for  an  indicated  group 
of  countries  at  a specified  time.  All  four  rectangles  may  be  compared  in  height,  in  width, 
and  in  area.  (Values  computed  at  1961-65  average  prices.) 

1.  Developed  countries  in  1973  accounted  for: 

a.  Two-fifths  of  world  population 

b.  Three-fourths  of  world  food  production 

c.  Three-fourths  of  the  increase  in  world  food  production 
since  1954 

d.  One-fourth  of  the  increase  in  world  population 
since  1954 
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Figure  5 


WORLD  GRAIN  PRODUCTION,  YIELD,  AND  AREA,  1961-73 


SOURCE:  FAO  PRODUCTION  YEARBOOK.  RICE  INCLUDED  AS  PADDY  AS  WELL  AS 
MINOR  AND  MIXED  GRAINS.  1961-72  FAO  PRODUCTION  YEARBOOK,  VOLUME  26. 

1973  FAO  MONTHLY  BULLETIN  OF  AG.  ECONOMICS  & STATISTICS,  VOLUME  23,  MAY  1974. 
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Figure  6 
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Table  8-Growth  rates  in  factors  affecting  grain  production  and  consumption 


Country 

Area 

Yield 

Pro- 

duction 

Con- 

sumption 

Popu- 

lation 

Income1 

Compound  rate  of  growth,  1960-62  to  1969-71 

Developed  countries 

-0.1 

2.8 

2.7 

2.5 

1.1 

4.4 

United  States 

0.0 

3.4 

2.4 

2.1 

1.3 

3.9 

Canada 

0.0 

3.3 

3.3 

2.9 

1.8 

4.0 

EC 

0.7 

2.5 

3.2 

2.2 

0.7 

3.7 

EC  6 

-0.2 

3.3 

3.2 

2.2 

0.8 

4.2 

EC  3 

2.1 

1.3 

3.4 

2.1 

0.5 

2.6 

Other  West  Europe 

0.2 

3.5 

3.8 

3.5 

0.9 

5.1 

South  Africa 

3.2 

1.1 

4.2 

4.5 

3.0 

5.7 

Japan 

3.5 

1.3 

-2.2 

3.3 

1.1 

9.8 

Australia  & New'Zealand 

3.6 

0.2 

3.7 

3.9 

2.0 

4.2 

Centrally  planned  countries 

0.0 

3.0 

3.0 

3.4 

1.4 

5.2 

East  Europe 

-0.6 

3.7 

3.0 

2.9 

0.6 

4.5 

USSR 

-0.1 

3.4 

3.3 

4.3 

1.3 

6.5 

China  (PRC) 

0.5 

2.2 

2.7 

2.6 

1.8 

2.7 

Developing  countries 

1.4 

1.9 

3.5 

3.7 

2.6 

4.6 

East  Asia 

1.6 

3.1 

4.8 

5.6 

2.4 

4.3 

Indonesia 

1.3 

2.0 

3.6 

3.7 

2.5 

2.0 

Southeast  Asia 

1.3 

2.2 

3.6 

5.0 

2.6 

3.9 

South  Asia 

1.3 

2.2 

3.2 

3.1 

2.6 

3.4 

India 

1.0 

2.0 

3.0 

3.4 

2.6 

3.3 

No.  Africa/Middle  East 

0.6 

2.4 

3.1 

3.9 

2.7 

6.2 

Central  Africa 

3.5 

-0.5 

3.0 

4.4 

2.4 

2.9 

East  Africa 

5.0 

+ .5 

5.6 

5.7 

2.5 

4.1 

Mexico/Central  America 

2.7 

3.0 

5.7 

5.6 

3.3 

6.5 

Venezuela 

4.9 

0.6 

5.5 

7.8 

3.0 

5.4 

Brazil 

5.0 

0.0 

5.0 

4.3 

2.9 

7.0 

Argentina 

2.6 

1.7 

4.4 

3.2 

1.5 

4.1 

Other  South  America 

0.2 

1.8 

2.1 

3.2 

2.8 

3.8 

World 

0.4 

2.6 

3.1 

3.3 

2.0 

4.6 

1 Private  consumption  expenditures  calculated  for  1960-70  in  constant  1970  dollars. 


Source:  Foreign  Agricultural  Service  and  Economic  Research  Service  for  area,  yield,  production,  and  consumption  data;  U.N.  for 
population  and  income  data. 


of  Indonesia,  these  countries  have  serious  land  expan- 
sion constraints  (ch.  8).  While  rice  yields  have  in- 
creased in  these  countries  since  1965  as  a result  of  the 
Green  Revolution,  they  are  still  far  below  those  of 
developed  countries.  The  difficulties  of  increasing  rice 
yields  in  these  countries  are  one  of  the  major  problems 
slowing  food  production  in  the  developing  world. 

Trends  in  World  Agricultural  and 
Grain  Trade 


trade  and  35  percent  of  world  agricultural  trade  took 
place  between  the  developed  countries.  By  1972,  these 
percentages  had  increased  to  57  and  49. 

The  developed  countries  also  account  for  an  increas- 
ing proportion  of  total  and  agricultural  exports.  They 
provided  65  percent  of  total  exports  and  45  percent 
of  agricultural  exports  in  1955,  and  73  and  61  percent, 
respectively,  in  1972.  The  developing  countries’  share 
of  total  and  agricultural  exports  fell  from  25  and  45 
percent  in  1955  and  to  16  and  28  percent  in  1972. 

The  share  of  the  developed  countries  in  world  grain 
exports  has  also  become  larger  (table  9).  In  1956-60, 
the  developed  countries  exported  61  percent  of  the 
world’s  grain  exports,  and  this  proportion  increased 
to  83  percent  in  1972,  in  part  as  a result  of  the  extra- 


Trade  among  the  developed  countries,  both  total 
and  agricultural,  has  increased  substantially  over  the 
past  two  decades.  In  1955,  45  percent  of  total  world 


18 


WORLD  RICE  PADDY  PRODUCTION,  YIELD,  AND  AREA,  1961-73 
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SOURCE:  FAO  PRODUCTION  YEARBOOK,  VOL.  26,  1972. 
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Table  9-Matrix  of  world  grain  trade 


Exporting 

regions 

Importing 

regions 

Developed 

Developing 

Centrally 

planned 

World 

percent  distribution 

Developed 

1956-60 

40.6 

18.2 

2.3 

61.3 

1961-65 

39.2 

20.4 

1 1.8 

71.4 

1966-70 

41.7 

22.3 

8.3 

72.3 

1971 

42.5 

23.6 

7.2 

73.3 

1972 

44.9 

22.8 

15.1 

82.8 

Developing 

1956-60 

10.2 

11.9 

0.7 

22.8 

1961-65 

7.7 

9.7 

2.5 

20.1 

1966-70 

' 7.8 

7.9 

2.0 

17.7 

1971 

8.5 

6.1 

1.0 

15.6 

1972 

3.9 

6.7 

0.6 

1 1.3 

Centrally  planned 

1956-60 

3.3 

2.0 

10.6 

15.9 

1961-65 

2.2 

0.8 

5.5 

8.5 

1966-70 

1.9 

3.0 

5.1 

10.0 

1971 

1.2 

2.6 

7.3 

11.1 

1972 

0.8 

1.3 

3.7 

5.9 

World 

1956-60 

54.1 

32.1 

13.6 

100 

1961-65 

49.1 

30.9 

19.8 

100 

1966-70 

51.4 

33.2 

15.4 

100 

1971 

52.2 

32.3 

15.5 

100 

1972 

49.7 

30.8 

19.4 

100 

Note:  The  column  headings  are  importing  regions  while  the  table  stub  on  the  far  left  shows  the  exporting  regions.  Thus,  by  reading 
down  one  obtains  imports  by  the  region  listed  and  by  reading  across  one  obtains  obtains  exports. 


Source:  United  Nations,  Monthly  Bulletin  of  Statistics,  Sept.  1974  and  selected  issues. 


ordinary  imports  of  the  USSR.  Over  the  period,  the 
developing  countries’  share  dropped  from  22.8  to  11.3 
percent,  and  that  of  the  centrally  planned  countries, 
from  16  to  6 percent. 

Thus,  over  the  past  two  decades  and  especially  dur- 
ing the  1960’s,  the  developing  and  the  planned  econo- 
mies have  come  to  depend  more  on  the  developed  coun- 
tries for  grain  supplies.  The  developing  countries’ 
imports  have  become  progressively  larger,  and  the 
intermittent  imports  of  the  centrally  planned  economies 
have  also  grown  (tables  10  and  11). 

Among  the  developed  countries,  Europe  and  Japan 
also  depend  heavily  upon  the  major  grain  exporting 
countries — Australia,  Argentina,  Canada,  and  the 
United  States.6  However,  there  is  a high  degree  of 

6 Eastern  Europe’s  imports  shift  from  the  USSR  to  the 
major  exporters  when  the  USSR’s  supplies  are  limited. 


stability  in  the  imports  of  Europe  and  Japan.  A large 
part  of  these  imports  are  for  livestock  feed,  and  both 
Europe  and  Japan  are  economically  well  able  to  afford 
such  imports.  Grain  imports  by  Europe  have  stabilized 
since  1960-62  because  farm  policies  in  the  EC,  as  well 
as  those  in  some  non-EC  countries,  have  raised  grain 
producer  prices  inside  Europe  to  a level  that  has  stimu- 
lated rapid  yield  and  production  increases  (table  8). 
Thus,  while  grain  use  in  Europe  has  increased,  largely 
for  livestock  feed,  imports  have  not.  Japan’s  grain  im- 
ports have  risen  dramatically,  with  coarse  (feed) 
grains  accounting  for  much  of  the  growth.  High  levels 
of  price  protection  have  made  it  possible  for  Japan  to 
maintain  self-sufficiency  in  rice  production. 
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These  shifts  "in  world  grain  trade  were  not  trouble- ' 
some  to  the  world  or  the  developed  grain  exporting 
countries  during  the  1960’s,  when  grain  surpluses  and 
stocks  were  large.  Concessional  sales  to  developing 
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Table  1 0-  Wheat  net  trade 


Year 

Devel- 

oped 

Devel- 

oping 

Cen- 

trally 

planned 

million  metric  tons 

1960/61  - 1962/63  ave. 

+21.6 

-13.0 

-4.5 

1969/70-  1971/72  ave. 

+28.8 

-22.1 

-3.7 

1971/72 

+30.9 

-24.6 

-5.1 

1972/73 

+45.6 

-21.7 

-22.6 

1973/74 

44.8 

-30.7 

-9.2 

Source:  Economic  Research  Service/Foreign  Agricultural 

Service. 


countries  served  development  purposes  and  also  made 
it  possible  to  reduce  costly  domestic  surplus  stocks. 
Purchases  by  the  planned  economies  were  advantage- 
ous commercial  sales  which  further  reduced  stock 
buildups  from  time  to  time.  Now,  however,  with  low 
grain  stocks  in  exporting  countries, --high  grain  prices, 
and  reduced  grain  supplies  for  food  aid  shipments,  the 
rising  dependence  of  the  developing  countries  and  the 
planned  economies  on  grain  imports  takes  on  a differ- 
ent meaning.  The  deficits  of  the  developing  countries 
are  for  food  grains — wheat  and  rice.  In  the  past,  about 
half  of  this  deficit  was  supplied  under  concessional 
(food  aid)  arrangements.  For  a number  of  the  major 
food  deficit  developing  countries,  commercial  imports 
were  difficult  to  finance  even  at  earlier,  lower  prices. 

The  imports  of  the  planned  economies  are  also  large- 
ly food  grains — wheat — although  coar=e  grains  have 
become  increasingly  important.  While  these  are  com- 
mercial grain  imports,  sharp  year-to-year  fluctuations 
in  the  amounts  imported  are  a major  destabilizing  in- 
fluence on  world  grain  supplies  and  prices. 

Production  Adjustments  and 
Stock  Changes 

In  the  face  of  the  increasing  world  “food  gap”  and 
rising  import  demands  by  the  planned  economies, 


much  attention  has  been  focused  on  the  relatively  slow 
growth  of  world  grain  production  in  the  past  half 
decade  and  on  the  decline  in  world  grain  stocks. 

In  the  14  years  between  1960/61  and  1973/74  an- 
nual production  of  the  six  major  grains  (excluding 
rice)  exceeded  or  equaled  annual  consumption  in  8 
years.  But  in  3 of  the  past  5 years,  annual  consumption 
has  exceeded  annual  production,  with  the  excess  over 
the  period  totaling  53  million  tons  (table  12). 

The  USSR  had  three  major  grain  production  short- 
falls between  1960  and  1973.  Production  fell  by  33 
million  tons  in  1963,  by  31  million  tons  in  1965,  and 
by  13  million  tons  in  1972,  with  the  shortfalls  con- 
tributing significantly  to  lowered  world  production  in 
all  3 years.  Prior  to  1963,  the  Soviet  Union  absorbed 
grain  production  shortfalls  internally  by  stock  draw- 
downs, reduced  human  consumption  of  grains,  and 
slaughter  of  livestock.  But  large  grain  imports  were 
made  to  partially  offset  the  1963  and  1965  crop  short- 
falls, and  1972-73  imports  were  far  more  than  enough 
to  compensate  for  the  1972  shortfall. 

India’s  1965  and  1966  shortfalls  in  cereal  production 
coincided  with  the  1965  Soviet  shortfall  and  contrib- 
uted to  the  high  export  levels  in  those  years  and  the 
rapid  drawdown  in  world  stocks  in  1966-67.  China  also 
increased  grain  imports  in  the  mid-1960’s. 

Concern  about  an  approaching  world  food  shortage 
in  the  mid-1960’s  stimulated  expanded  grain  produc- 
tion in  the  grain  exporting  countries,  rapid  develop- 
ment of  fertilizer  production  capacity,  and  a heavy 
drive  to  expand  production  in  some  developing  coun- 
tries with  Green  Revolution  technology. 

These  efforts  produced  dramatic  results.  Combined 
with  recovery  in  the  USSR  and  China,  large  increases 
in  world  grain  production  took  place  in  1966-68,  and 
production  exceeded  consumption  in  those  years. 
Stocks  reached  a peak  of  191  million  tons  at  the 
beginning  of  the  1969/70  marketing  year.  In  response 
to  this,  the  major  grain  exporting  countries  began  to 
cut  back  grain  production,  especially  wheat.  Between 
1968  and  1970,  the  combined  wheat  area  of  the  United 


Table  1 1 -Coarse  grain  net  trade 


Year 


1960/61  - 1962/63  ave. 
1969/70-  1971/72  ave 
1971/72 
1972/73 
• 1973/74 


Source:  Economic  Research 


Developed 

Developing 

Centrally 

planned 

Japan 

EC9 

Other  West 
Europe 

million  metric  tons 

+ 1.6 

+3.3 

+0.8 

-2.4 

-14.3 

-2.1 

+.9 

+5.4 

-3.3 

-10.3 

-13.2 

-4.0 

+9.1 

-0.5 

-8.2 

-10.3 

-12.2 

-3.8 

+ 14.7 

+ 1.1 

-10.7 

-12.1 

-12.5 

-5.0 

+12.9 

+2.7 

-8.2 

-14.1 

-13.4 

-8.2 

Service/Foreign  Agricultural  Service. 
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Table  12-World  grain  supply  and  distribution 1 


Marketing  year 

Area 

harvested 

Yield 

Beginning 

stocks2 

Production 

Total 

exports 

Consumption 

total3 

million 

quintals/ 

hectares 

hectare 

- - - - million  metric  tons  - — 

1960/61 

473.5 

13.9 

169.8 

657.0 

69.9 

640.6 

1961/62 

466.9 

13.4 

182.7 

624.2 

80.8 

648.1 

1962/63 

468.0 

14.3 

156.0 

671.3 

78.0 

664.8 

1963/64 

475.1 

13.9 

159.6 

661.7 

94.1 

664.5 

1964/65 

480.0 

14.5 

154.8 

696.3 

92.4 

686.0 

1965/66 

476.3 

14.7 

157.7 

701.9 

108.1 

734.7 

1966/67 

475.6 

16.2 

122.2 

771.1 

100.0 

744.1 

1967/68 

485.7 

16.2 

151.1 

785.6 

97.4 

767.4 

1968/69 

491.1 

16.7 

163.1 

822.4 

89.7 

794.4 

1969/70 

487.4 

16.9 

191.3 

825.7 

102.1 

839.3 

1970/71 

476.1 

17.3 

168.6 

823.7 

109.2 

855.5 

1971/72 

484.4 

18.8 

131.5 

91  1.4 

1 11.2 

892.8 

1972/73 

479.4 

18.5 

149.3 

888.1 

141.8 

925.4 

1973/74 

499.6 

19.4 

108.1 

970.4 

151.0 

959.5 

NOTE:  Includes  wheat,  rye,  barley,  oats,  corn  and  sorghum. 


*Data  in  this  table  are  based  on  an  aggregate  of  differing  local  marketing  years,  and  will  therefore  differ  from  July-June  data 
appearing  elsewhere  in  this  report.  2 Stocks  data  are  only  for  selected  countries  and  exclude  such  important  countries  as  the  USSR,  the 
People’s  Republic  of  China,  and  part  of  Eastern  Europe,  for  which  stocks  data  are  not  available;  the  aggregate  stock  levels  have, 
however,  been  adjusted  for  estimated  year-to-year  changes  in  USSR  grain  stocks.  3For  countries  for  which  stock  data  are  not 
available,  or  for  which  no  adjustments  have  been  made  for  year-to-year  changes,  consumption  estimates  assume  a' constant  stock  level. 
4 Prelim  in  ary. 

Source:  Foreign  Agricultural  Service  and  Economic  Research  Service,  Grain  Data  Base,  Nov.  1974. 


States,  Canada,  Australia,  and  Argentina  fell  from 
over  50  million  to  33  million  hectares  and  production 
fell  from  over  80  million  to  less  than  60  million  tons 
(fig.  8).  Had  these  four  countries  maintained  the 
wheat  area  they  had  in  1967  or  1968,  they  would  have 
produced  over  90  million  tons  more  wheat  than  actu- 
ally was  produced  from  1968  through  1972. 

Reduced  wheat  area  in  the  major  grain  exporting 
countries  helps  to  explain  why  world  wheat  area  stag- 
nated after  1967.  This  has  contributed  to  the  impres- 
sion that  limitations  on  land  availability  or  production 
capability  have  hampered  food  production  growth. 

While  the  major  grain  exporting  countries  were 
responding  to  overproduction,  the  USSR,  several 
European  countries,  and  Japan  continued  to  expand 
output.  In  Asia,  rice  production  made  especially  rapid 
progress  between  1966  and  1971,  with  world  output 
rising  from  170  million  to  204  million  tons  (milled). 
Part  of  this  growth  was  due  to  the  Green  Revolution 
in  Indonesia,  the  Philippines,  India,  and  Pakistan.  But 
growth  in  rice  production  was  also  rapid  in  Japan. 


By  1971,  Japanese  rice  stocks  totaled  7 million  tons, 
the  largest  on  record.  These  stocks  were  quickly  re- 
duced through  subsidies  for  exports,  area  reductions, 
and  converting  rice  to  feed.  Slower  growth  in  rice 
production  in  South  and  Southeast  Asia  after  1970 
was  partly  made  up  through  imports  of  wheat. 

Thus,  in  the  late  1960’s  and  early  1970’s,  the  grain 
exporting  countries  and  Japan  were  adjusting  their 
domestic  agricultural  policies  to  curtail  production  of 
food  grains — wheat  in  the  United  States,  Canada,  and 
Australia,  and  rice  in  Japan — and  to  reduce  their  stocks 
of  these  grains.  These  adjustment  policies  were  effec- 
tive. Stocks  were  reduced  and  some  of  the  area  in  food 
grains  was  transferred  to  coarse  grains. 

The  prices  of  food  and  feed  grains  were  especially 
low  during  1967-71.  The  combined  effect  of  the  cut- 
backs in  production  and  the  stimulus  to  consumption 
from  low  prices  contributed  to  the  heavy  feeding  of 
grain  to  livestock,  the  excess  of  consumption  over  pro- 
duction, and  the  large  exports  and  the  drawdown  in 
stocks  by  1972. 
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Figure  8 
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3.  TRENDS  IN  FOOD  PRICES  AND  PRICE  POLICIES 


World  export  prices  for  several  major  agricultural 
commodities  were  relatively  stable  between  1955  and 
1972,  and  then  began  increasing  at  extraordinary  rates 
(fig.  9).  From  1972  to  1974,  prices  of  many  agricul- 
tural commodities  doubled  and  some  tripled  (ch.  I).1 
The  increases  have  been  especially  great  for  oilseed 
cake  and  meal,  wool,  cocoa,  rubber,  wheat,  corn,  oil- 
seeds, rice,  and  sugar  (ch.  1). 

The  stability  and  level  of  “international”  grain 
prices  are  not  reflected  in  the  prices  faced  by  consum- 
ers and  producers  in  different  countries.  In  many 
countries,  subsidies,  taxes,  and  various  agricultural 
and  trade  policies  to  a considerable  extent  insulate 
domestic  .prices  from  international  prices.  Differences 
in  prices  between  countries  explain  much  of  the  slug- 
gish growth  in  production  since  1968,  the  levels  - of 
grain  feeding  to  livestock,  and  the  level  of  grain 
imports. 


The  United  States 

While  export  unit  values  of  grains  were  relatively 
stable  during  much  of  the  past  two  decades,  grain 
prices  in  the  United  States  until  recent  years  were 
declining  (tables  13  and  14).  In  current  prices,  wheat 
at  the  farm  level  declined  fairly  steadily  from  1954 
through  1971,  and  was  especially  low  during  1967-71. 
The  $4.00  per  bushel  price  in  1973  (current  price)  was 
unprecedented.  A roughly  similar  pattern  prevailed 
for  corn,  although  prices  dropped  to  $1.00  per  bushel 
as  early  as  1960. 

Deflated  prices,  however,  show  that  the  decline  in 
real  prices  began  in  1948,  and  that  there  was  a sharp 
drop  in  1967.  The  1973  wheat  price  in  real  terms, 
although  still  high,  was  close  to  that  which  prevailed 
in  the  late  1940’s  and  early  1950’s.  The  real  prices  of 
wheat  and  corn  during  1967-71  were  exceptionally  low 
compared,  with  those  of  any  earlier  period  except  the 
early  1930’s.  The  real  price  of  beef,  however,  was 
rising,  and  hay  prices  were  also  relatively  stable  or 
did  not  decline  as  much  as  grain. 


1 For  more  information  on  these  trends,  see  Arthur  B. 

Mackie,  “International  Dimensions  of  Agricultural  Prices,” 
Southern  Journal  of  Agricultural  Economics,  VoL  VI,  No.  1, 
July  1974. 


The  low  prices  of  wheat  and  corn,  compared  with 
those  of  beef  and  hay,  led  to  more  grain  fed  to  beef 
and  more  wheat  diverted  to  feed  use  during  1967-72. 
While  prices  to  grain  users  fell  to  very  low  levels,  the 
returns  per  bushel  of  wheat  and  corn  received  by  farm- 
ers who  received  Government  payments  did  not  (figs. 
10  and  11).  The  United  States  adjusted  its  farm  poli- 
cies in  the  mid-1960’s  from  supporting  farm  prices  to 
providing  farmers  direct  payments.  In  1964,  the  sup- 
port price  for  wheat  was  lowered  from  $2.00  to  about 
$1.25  per  bushel — which  was  closer  to  the  world  price 
level.  Farmers  were  paid  the  difference  between  that 
price  and  roughly  what  they  had  been  receiving.  U.S. 
farmers  were  thus  receiving  a fairly  constant  nominal 
price  of  $2.00  per  bushel  of  wheat,  while  grain  users, 
including  livestock  feeders,  were  reacting  to  much 
lower  prices,  as  were  importers  of  U.S.  grain. 


Japan  and  Europe 


Both  Japan  and  the  EC  countries  operate  systems 
that  maintained  farm  prices  far  above  the  world  price 
levels  prevailing  up  to  1972.  The  Japanese  average 
domestic  farm  price  of  rice,  at  $390  per  ton  during 
1968-71,  was  nearly  two  and  a half  times  the  “world” 
price  during  that  period.  In  1972,  at  $400  per  ton,  it 
was  nearly  three  times  the  “world”  price  ($148/ton). 
Having  risen  to  $636  per  ton  in  1973,  the  Japanese 
price  was  still  above  the  unprecedented  level  that 
“world”  rice  prices  reached  in  late  1973  and  early 
1974  (ch.  1). 

In  the  Common  Market,  the  combined  effects  of  the 
1971  and  1973  devaluations  of  the  U.S.  dollar  and  the 
EC  variable  import  levy  system  (which  operates  to 
raise  import  prices  to  the  level  prevailing  in  the  EC) 
were  such  that  the  doubling  of  U.S.  wheat  export  prices 
from  1971  to  1972  had  practically  no  effect  on  farm 
or  consumer  prices.2  When  the  international  price  of 
wheat  rose  further  in  late  1973  and  early  1974,  export 
taxes  and  licenses  were  imposed  to  restrict  EC  wheat 
exports.  EC  grain  prices  in  local  EC  currencies  in- 


s D.  G.  Johnson,  “Are  High  Farm  Prices  Here  to  Stay?,” 
Morgan  Guaranty  Survey,  Aug.  1974. 
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Table  13- Average  annual  prices  received  by  U.S.  farmers  for  major  commodities 
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Table  13- Average  annual  prices  received  by  U.S.  farmers  for  major  commodities-continued 
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continued 


Table  14-Average  annual  real  prices  received  by  U.S.  farmers  for  major  commodities  in  1970  dollars-cont . 

Year  Wheat  Corn  Hay  Rice  Cotton  Soybeans  Peanuts  Beef  Poultry  Sugarbeets 

' $/bu.  S/bu.  $/ton  $1100  lb.  (//lb.  $/bu.  $/100lb.  $/100lb.  $/lb.  $/ton 
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Source:  Table  13  deflated  by  Bureau  of  Labor  Statistics  Consumer  Price  Index,  1970=100. 


U.S.  CORN  PRICES  AND  SUPPORT  RATES 
(QUARTERLY  AVERAGE) 


U S.  DEPARTMENT  OF  AGRICULTURE  NEG.  ERS  873-74  (11)  ECONOMIC  RESEARCH  SERVICE 

Figure  10 


U.S.  WHEAT  PRICES  AND  SUPPORT  RATES 


YEAR  BEGINNING  JULY  1 


U.S.  DEPARTMENT  OF  AGRICULTURE  NEG.  ERS  874-74  (11)  ECONOMIC  RESEARCH  SERVICE 

Figure  11 
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creased  only  about  10  percent  between  1971  and  1974 
(except  in  Italy)  while  the  world  price  tripled. 


USSK 

Prices  in  the  centrally  planned  economies  are  not 
necessarily  determined  by  supply  and  demand,  or  even 
by  production  costs.  The  grain  imports  by  the  USSR  in 
1972  and  1973  were  an  important  destabilizing  force 
in  the  world  food  situation,  but  producers  and  con- 
sumers in  that  country  have  experienced  little  of  the 
price  impacts  felt  elsewhere  around  the  world.  In  part, 
this  was  facilitated  by  the  very  low  prices  the  USSR 
paid  for  its  large  1972-73  wheat  imports. 

The  prices  received  by  state  and  collective  farms  in 
the  USSR  have  not  increased  since  1970.  Retail  prices 
for  meat  and  bread  in  state  retail  stores  have  not  been 
changed  since  mid- 1962  and  did  not  change  as  a 
result  of  developments  in  1972-74.  In  addition,  while 
many  food  prices  are  higher  in  the  USSR  than  in 
Europe  or  North  America,  the  prices  of  bread  and 
beef  are  lower.3 

The  Soviet  Government  follows  a policy  of  providing 
low-priced  bread  for  all  consumers.  For  meat  and 
dairy  products,  the  Government  absorbs  a large  deficit 
in  order  to  keep  consumer  prices  of  these  products 
unchanged  while  at  the  same  time  attempting  to 
increase  production.  The  cost  of  this  subsidy  rose  from 
6.5  billion  rubles  in  1969  to  12.6  billion  rubles  in 
1974.4 


Developing  Countries 

The  level  of  food  and  farm  prices  in  many  develop- 
ing countries  is  difficult  to  measure,  and  few  statistics 
are  available.  In  some  countries,  much  of  the  food  is 
produced  and  consumed  by  farm  families  in  remote 
areas  with  little  direct  contact  with  outside  markets. 
Prices  in  urban  markets  are  often  kept  low  by  govern- 
ment policies. 

Several  kinds  of  policies  which  are  practiced,  al- 
though in  different  degrees,  in  a number  of  developing 
countries  have  important  influences  on  how  much  food 
is  produced  in  these  countries  and  how  much  is  con- 
sumed and  traded  internationally. 

In  countries  where  agricultural  or  food  exports  are 
one  of  the  few  sources  of  government  revenue,  these 


3 Prices  in  collective  markets  are  higher  than  in  retail 
stores  and  did  increase  substantially  during  1965-70,  but  very 
little  bread  and  grain  is  sold  in  these  markets.  Meat  prices, 
although  fluctuating,  apparently  were  not  significantly  different 
in  June  1974  from  the  year-earlier  level. 

4 The  official  value  of  the  ruble  in  1969  was  $1.11  and  in 

1971,  $1.20.  The  real  value  is  much  less. 


exports  are  sometimes  taxed  or  internal  prices  manipu- 
lated in  such  a way  that  prices  received  by  farmers 
are  below  what  they  would  be  without  the  tax.  This  is 
the  case  for  rice  in  Thailand,  rice  and  cotton  in  Egypt, 
grains  and  meat  in  Argentina,  and  peanuts  and  certain 
other  crops  in  Africa. 

Monetary  and  trade  policies  also  lower  prices  to 
farmers  in  a number  of  developing  countries.  Per- 
sistent and  sizable  overvaluations  of  their  foreign 
exchange  rates  artificially  lower  the  prices  received 
by  farmers  for  agricultural  exports  and  make  imported 
food  artificially  cheaper.  Embargoes  and  quotas  are 
also  used  to  channel  agricultural  output  to  the  do- 
mestic market,  thus  lowering  internal  farm  prices. 
Brazil  has  used  such  policies  to  implement  its  attempts 
to  industrialize.5 

Governments  in  many  developing  countries  consider 
a low  and  stable  retail  price  for  basic  foods — often 
cereals — to  be  an  important  objective  of  government 
policy.  To  meet  this  objective,  prices  of  these  com- 
modities are  controlled  in  various  ways.  Such  policies 
are  followed  in  Thailand,  Egypt,  Indonesia,  and  Sri 
Lanka,  for  example.  These  policies  exist  because  most  ! 
consumers  havfe  low  incomes,  spend  much  of  their 
incomes  on  food,  and  much  of  their  food  expenditures 
go  for  cereals.  The  cost  of  basic  cereals  is  thus  im- 
portant to  the  welfare  of  consumers.  Food  prices  are 
also  an  important  part  of  the  cost  of  labor.  It  is  feared 
that  if  the  cost  of  food  were  to  rise  or  fluctuate  greatly, 
this  would  require  increases  or  fluctuations  in  wages 
which  would  be  disruptive  to  economic  development 
in  general. 

While  these  policy  goals  are  understandable  with 
respect  to  consumers  and  to  wageworkers  in  industry, 
their  impact  on  the  food  production  capacity  and  im- 
port pattern  of  the  developing  countries  needs  to  be 
carefully  evaluated.  One  of  the  most  serious  hurdles  to 
be  overcome  in  solving  the  food  problems  of  the  de- 
veloping countries  is  the  low  level  of  rice  yields  in 
Asian  developing  countries.  However,  there  is  a close 
correlation  between  low  rice  yields  and  low  rice  prices 
and  high  prices  of  fertilizer  relative  to  the  price  of 
rice  (table  15). 

While  the  price  of  fertilizer  differs  from  country  to 
country,  the  greater  difference  is  in  the  price  received 
by  farmers  for  their  rice.  Among  the  lowest  rice  prices 
in  the  world  are  those  received  by  farmers  in  Thailand 
and  Burma,  whose  rice  exports  have  stagnated  in 
the  past  decade.  An  equally  low  price  is  received  by 
Indonesian  farmers.  Each  of  these  three  countries,  in 
different  ways,  regulates  the  domestic  price  of  rice: 
Thailand  and  Burma  hold  down  the  prices  their  farm- 
ers receive  for  rice  by  export  controls  and  export  taxes. 
Indonesia  imports  rice  and  distributes  it  to  keep  rice 


5 Schuh,  G.  Edward,  “Effects  of  Some  General  Economic 
Development  Policies  on  Agricultural  Development,”  American 
Journal  of  Agricultural  Economics,  Vol.  50,  No.  5,  Dec.  1968, 
pp.  1283-1293. 
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Table  15-Comparison  of  rice  and  fertilizer  prices  and  rice  yields 


Country 

Paddy  price 
to  producers 

Price  of 
fertilizer 
nutrients  to 
producers 

Ratio  of 
paddy  prices 
to  fertilizer 
prices 

Paddy  yield 
in  1970 

- - - - U.S.  cents  per  kg. 

metric  tons 

pep  ha. 

Japan 

30.7 

21.5 

1.43 

5.64 

South  Korea 

18.4 

19.1 

0.96 

4.55 

Taiwan 

11.7 

26.2 

0.45 

4.16 

Malaysia 

8.8 

20.3 

0.44 

2.72 

Ceylon 

11.3 

15.8 

0.72 

2.64 

Indonesia 

4.5 

15.2 

0.30 

2.14 

Thailand 

4.5 

14.3 

0.32 

1.97 

Philippines 

7.0 

17.3 

0.41 

1.72 

Burma 

3.1 

25.1 

0.12 

1.70 

Source:  Falcon  and  Timmer,  The  Political  Economy  of  Rice  Production  and  Trade  in  Asia,  Food  Research  Institute,  Stanford, 
1973. 


prices  low.  All  three  countries  appear  to  have  con- 
siderable potential  for  expanding  output  of  rice,  but 
I the  low  prices  farmers  receive  are  a serious  hinderance. 
The  rice  exporting  developing  countries,  however,  face 
a limited  export  market  in  normal  conditions  (ch.  8), 
partly  because  Japan  maintains  self-sufficiency  through 
high  prices  to  its  farmers,  the  European  Community 
protects  its  producers  of  rice  by  high  internal  prices, 
import  barriers,  and  export  subsidies,  and  the  United 
States  exports  rice  through  a combination  of  price 
supports  and  export  subsidies. 

The  price  Egyptian  farmers  receive  for  rice,  a major 
export,  is  controlled  by  the  Government  and  has  aver- 
aged between  6.2  and  6.9  cents  per  kilogram  (paddy) 
—close  to  the  price  received  by  farmers  in  the  Philip- 
pines. As  table  15  demonstrates,  this  price — while 
higher  than  prices  received  by  Burmese,  Thai,  and 
Indonesian  farmers — is  far  below  that  received  by 
many  other  of  the  world’s  rice  farmers.  One  of  the 
reasons  Egypt  has  been  able  to  maintain  this  low  price 
for  rice  is  that  it  has  been  importing  progressively 
larger  quantities  of  wheat  (from  just  over  1 million 
tons  in  1960  to  over  3 million  tons  in  1973),  with 
larger  imports  expected  in  the  future.  Prior  to  1967, 
these  imports  were  obtained  chiefly  through  conces- 
sional. aid.  programs  which  permitted  the  Government 
to  maintain  a relatively  low  price  for  wheat. 

Price  Adjustments 

Thus,  while  international  food  prices  were  relatively 
stable  during  the  two  decades  prior  to  1972,  domestic 


farm  prices  in  the  developed  countries  were  generally 
above  international  price  levels,  and  those  of  many 
developing  countries  were  below  these  levels.  This 
phenomenon  cannot  be  disassociated  from  the  prob- 
lems of  surplus  food  production  in  the  developed 
countries  and  growing  food  deficits  in  the  developing 
and  centrally  planned  countries — generally  recognized 
as  the  key  problem  needing  solution  if  the  world  food 
situation  is  to  improve. 

It  will  obviously  not  be  a simple  matter  to  relax  the 
longstanding  domestic  price  policies  of  the  developing, 
developed,  and  planned  economies.  The  supported 
prices  of  the  developed  countries  have  grown  out  of  a 
long  history  of  political  accommodation  to  domestic 
farm  and  consumer  interests.  Those  of  the  planned 
economies  have  been  central  to  their  developmental 
philosophy.  For  the  developing  countries,  the  problem 
is  especially  difficult  since  the  implication  is  that  basic 
food  prices  would  have  to  rise  somewhat  above  the 
levels  of  the  past.  But  the  rise  in  food  prices  implied 
for  the  developing  countries  would  be  relatively  small, 
and  prices  would  be  considerably  lower  than  at 
present.  Since  more  than  half  the  population  of  most 
of  these  countries  is  made  up  of  farmers,  the  improve- 
ment in  incomes  would  be  widely  distributed. 

Regardless  of  the  difficulty  involved  in  a worldwide 
readjustment  of  prices,  the  persistent  and  expanding 
imbalance  in  food  production  among  and  within  the 
three  different  kinds  of  economies  must  be  corrected, 
and  the  above  analysis  indicates  that  part  of  the  cor- 
rection must  involve  price  adjustments. 
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4.  PROJECTED  WORLD  FOOD  SUPPLY  AND  DEMAND 


The  FAO  and  the  Economic  Research  Service  of 
USDA  both  regularly  analyze  agricultural  develop- 
ments and  project  their  implications  for  the  long-term 
world  food  situation.  Work  has  generally  been  done 
on  a country  and  commodity  basis,  as  well  as  a world 
supply,  demand,  and  trade  basis. 

With  less  regularity,  other  organizations  and  indi- 
viduals make  special  studies  of  world  food  prospects. 
Such  a study  by  Iowa  State  University  (ISU)  has 
received  wide  circulation  and  is  representative  of  these 
analyses. 

This  chapter  presents  the  latest  set  of  USDA  pro- 
jections that  have  a direct  bearing  on  the  world  food 
situation.  First,  however,  it  compares  the  assumptions, 
methods,  and  results  of  the  FAO,  ISU,  and  ERS  pro- 
jection studies.  Special  attention  is  paid  to  the  food 
situation  in  the  developing  countries,  particularly  to 
the  growing  food  deficits  that  these  studies  all  suggest 
may  continue  unless  appropriate  action  is  taken  to 
change  this  developing  trend. 


Comparison  of  Earlier  Projection  Studies 

FAO’s  most  recent  detailed  study,  Agricultural  Com- 
modity Projections  1970-1980,  was  published  in  1971. 
It  projects  an  improvement  in  world  agricultural  pro- 
duction during  the  decade  of  the  1970’s,  but  with 
limited  per  capita  improvement  in  the  developing 
countries.  FAO’s  projections  emphasize  nutrition  and 
conclude  that  significant  calorie  shortages  will  persist 
in  1980.  The  FAO  projections  were  modified  by  de- 
veloping broad  regional  projections  to  evaluate  pros- 
pects for  1985  in  the  Assessment  of  the  World  Food 
Situation,  Present  and  Future,  which  was  prepared  for 
the  November  1974  U.N.  World  Food  Conference  in 
Rome.  In  the  following  comparisons  of  the  FAO, 
ISU,  and  "USDA  projections,  the  FAO  projections  to 
1985  are  used. 

The  Iowa  State  University  report,  World  Food  Pro- 
duction, Demand,  and  Trade,  includes  projections  to 
1985  and  2000.  The  analysis  incorporates  the  results 
of  a number  of  studies  of  land  availability  in  develop- 


ing countries  in  its  projections  of  area  (ch.  8).  The 
ISU  report  provides  a synthesis  of  regional  produc- 
tion-demand  comparisons.  It  excludes  full  considera-  ( , 
tion  of  the  impact  of  the  Green  Revolution  because  it 
uses  the  early  1960’s  as  a base  period.  However,  tech- 
nological improvements  and  alternative  government  b 
policies,  as  well  as  their  effect  on  future  production  j a 
levels,  are  discussed  in  the  study.  I 
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£ 

, c 

USDA  projection  studies  have  concentrated  on  t 
major  commodities.  Grain  has  been  used  as  an  indi-  ( 
cator  of  future  food  supplies  and  needs.  World  com- 
modity  projections  to  1980  were  published  in  1970  and 
1971.  Since  then,  commodity  projections  have  been 
extended  to  1985,  and  results  have  been  included  in  a 
number  of  papers  and  reports.  These  projections  have 
concluded,  as  have  those  of  FAO  and  ISU,  that  devel- 
oping countries  will  experience  increasing  grain  im- 
ports to  1985. 


The  earlier  USDA  projections  to  1985  developed  two 
alternatives.  The  first  was  based  on  a continuation  of 
past  trends  and  continued  implementation  of  estab- 
lished policies  (including,  for  example,  enlargement  of 
the  European  Community).  The  second  alternative 
assumed  a more  rapid  growth  in  world  grain  demand 
and  trade  because  of  increased  use  of  grain  for  feed 
in  the  USSR.  Eastern  Europe,  the  EC,  and  the  livestock 
economies  of  the  developing  countries. 


The  projections  were  based  on  analysis  completed 
before  the  emergence  of  the  world  energy  crisis.  They 
recognize,  however,  that  the  late  1960’s  and  early 
1970’s  period  was  one  of  relatively  low  prices  (in  real 
terms ) for  both  inputs  and  outputs  in  the  cereals  econ- 
omy. Low  energy  costs  gave  the  United  States  a com- 
petitive advantage  in  cereals  production  since  it  uses 
an  advanced  energy-intensive  technology.  These  USDA 
projections  assumed  continuation  of  relatively  low 
energy  input  costs.  Under  the  alternative  that  assumed 
a high  world  import  demand,  the  projections -suggested 
thatlhe  United  States  would  have  captured  most  of  the 
growth  in  the  world  import  market,  partly  because  of 
reserve  capacity,  and  partly  because  of  its  low-cost 
energy  inputs. 
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Scope  of  Projection  Studies 

Commodity  Coverage 

FAO’s  projections  are  made  for  the  bulk  of  the 
world’s  agricultural  products,  including  forest  and 
fishery  products.  Separate  demand  projections  are 
made  for  60  commodities,  and  production  projections 
are  made  for  40  commodities. 


and  updated  for  some  60  countries  as  of  early  1971. 
The  population  assumption  represents  the  continuation 
of  trends  at  the  world  level  with  a small  acceleration 
in  the  developing  countries.  The  FAO  Assessment  uses 
the  1974  U.N.  population  data. 

The  ISU  analysis  derived  its  population  projections 
from  U.N.  estimates  made  in  1963.  Three  alternative 
population  projections — low,  medium,  and  high — are 
presented. 


lie 
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In  the  ISU  study,  73  crops  and  agricultural  com- 
modities are  represented,  although  the  maximum  re- 
ported in  any  individual  country  analysis  is  41.  Pro- 
jections were  made  for  nine  food  categories — cereals, 
raw  sugar,  root  crops,  pulses,  fruit  and  vegetables,  oil 
crops,  meat,  milk,  and  eggs. 


!•  The  USDA  commodity  projections  have  concen- 
mt  trated  on  cereals,  oilseeds,  and  livestock  products, 
)0  although  some  additional  crops,  such  as  cotton,  have 
been  included.  Within  the  cereals-oilseeds-livestock 
sector,  the  commodities  included  are  wheat,  rice,  coarse 
grains,  oilseeds,  beef,  pork,  poultry,  mutton  and  lamb, 
! milk,  butter,  cheese,  and  eggs.  The  commodity  projec- 
1 tions  take  into  account  the  interrelationships  within  the 

cereals-oilseeds-livestock  sector, 
n- 

id 


a Country  Coverage 


’e 

(.  j In  the  FAO  projections,  132  countries,  accounting 
for  99.6  percent  of  world  population,  are  covered  indi- 
j vidually.  These  are  grouped  according  to  official  U.N. 
categories  of  Economic  Class  I (developed  market 
economies),  Economic  Class  II  (developing  countries) , 
and  Economic  Class  III  (centrally  planned  countries). 
Frequently,  FAO  reclassifies  these  into  high-income 
1 countries  (Class  I plus  USSR  and  Eastern  Europe), 
; developing  countries  (Class  II),  and  Asian  centrally 
1 planned  (People’s  Republic  of  China,  North  Korea, 
Mongolia,  and  North  Vietnam). 

The  ISU  projections  include  96  countries  but  ex- 
clude the  People’s  Republic  of  China.  Countries  are 
j grouped  primarily  on  a regional  basis,  and  projections 
are  presented  on  a regional  basis. 

USDA’s  projections  have  concentrated  on  major 
countries  and  major  regions  of  the  world  rather  than 
| on  a summation  of  individual  countries.  These  regions 
and  countries  sum  to  a world  total.  The  number  of 
| regions  considered  varies  from  commodity  to  com- 
modity, depending  on  the  importance  of  the  regions  in 
J,  world  trade  in  that  commodity  (28  for  cereals). 


Assumptions  of  Projection  Studies 


Population 

In  its  projections,  FAO  uses  one  population  assump- 
[ tion,  the  U.N.  medium  projection  as  assessed  in  1968 


USDA  projections  are  based,  in  general,  on  the 
U.N.’s  1974  medium  growth  population  variant,  except 
for  the  United  States,  for  which  the  U.S.  series  E 
is  used. 


Income 

For  high-income  countries,  the  FAO  study  uses  one 
growth  rate  of  GNP  and  associated  private  consump- 
tion expenditure  (PCE),  which  are  from  OECD  and 
EC  projections  as  assessed  in  1970.  For  developing 
countries,  FAO  uses  two  alternative  growth  rates: 
(a)  a “trend”  alternative  which  reflects  some  accelera- 
tion in  past  trends  and  (b)  a “high”  alternative  based 
on  targeted  growth  rates  established  for  the  Second 
Development  Decade.  The  “trend”  alternative  assumes 
a 3.0-percent  growth  rate,  compared  with  a 2.1-per- 
cent rate  during  the  1960’s,  the  “high”  alternative 
reflects  the  probable  maximum  growth  foreseeable  to 
1980. 

ISU  also  used  extrapolations  from  past  trends  in 
income  growth  for  all  but  12  developing  countries. 
For  the  12  countries,  trends  in  income  growth  were 
based  on  data  from  similar  nearby  countries.  Personal 
consumption  expenditure  was  used  and,  if  not  avail- 
able, other  income  variables  such  as  national  income, 
GDP,  net  material  product,  or  net  domestic  product 
were  used. 

USDA’s  projections  use  per  capita  private  consump- 
tion expenditure  estimates  or,  if  PCE  data  were  not 
available,  GDP  and  net  material  product  as  demand 
indicators.  ERS  has  used  the  latest  OECD,  EC,  and 
FAO  income  projections  available  at  the  time  of 
analysis.  The  projections  presented  in  this  report 
under  alternative  I use  the  projected  “trend”  income 
values  from  FAO’s  Assessment.  The  low  demand  al- 
ternative III  assumes  income  growth  rates  to  be  one- 
third  lower  in  all  areas,  assuming  that  the  current 
inflation  and  economic  stagnation  will  have  this  im- 
pact on  growth  rates.  For  the  developing  countries, 
this  corresponds  roughly  to  the  growth  rate  experi- 
enced during  the  1960’s.  The  high  demand  alternatives 
II  and  IV  assume  more  rapid  income  growth  rates. 


Prices 

Demand  and  production  in  the  FAO  and  ISU 
reports  are  projected  assuming  constant  base  period 
prices. 


33 


The  USDA  projections  discussed  below  project 
demand,  production,  and  trade  simultaneously  with 
major  commodity  prices.  Prices  in  each  projection 
set  are  different,  depending  on  the  supply  and  demand 
conditions  assumed.  These  prices  are  in  real  terms 
(constant  1970  purchasing  power).  Because  of  rela- 
tive stability  in  grain  prices,  previous  USDA  projec- 
tions carried  prices  in  nominal  terms  and  allowed 
for  price  inflation  in  the  United  States  and  the  rest 
of  the  world. 


Exchange  Rates 

In  the  USDA  projections,  prices  for  several  major 
countries  are  expressed  in  real  local  currencies  (1970 
exchange  rate  values).  It  is  assumed  that  changes  in 
exchange  rates  between  countries  reflect  mainly  the 
difference  in  inflation  rates  between  countries. 


Under  alternative  IV,  the  level  of  the  resource  bundle 
(fertilizer,  irrigation,  and  capital)  is  increased  for 
the  developing  countries  to  assess  the  effect  of  chang- 
ing technology  on  output. 


Comparison  of  Projection  Results 


ISV 

The  ISU  study  projects  huge  grain  surpluses  in 
developed  countries  and  a large  deficit  in  developing 
countries  (tables  16  and  17).  The  study  does  not 
reflect  much  of  the  technological  advance  associated 
with  the  Green  Revolution,  by  virtue  of  an  early  base 
period.  There  is  considerable  expansion  in  area  culti- 
vated during  the  base  period,  but  irrigation  and  other 
investments  are  limited. 


Policy  Frameworks 

FAO  assumes  that  national  agricultural  policies  in 
operation  in  1970  or  early  1971  would  remain  the 
same  over  the  projection  period.  For  example,  their 
projections  do  not  take  into  account  the  enlargement 
of  the  EC  through  the  accession  of  Denmark,  the 
United  Kingdom,  and  Ireland,  and  the  effect  of  this 
on  production.  The  ISU  projections  also  assume  a con- 
tinuation of  present  policies  throughout  the  projection 
period. 

USDA  projections  also  assume  that  present  policies 
will  continue  throughout  the  period  to  1985.  They 
assume  that  major  exporters  will  adjust  production 
rather  than  permit  either  the  continuation  of  present 
unusually  high  price  levels  or  the  appearance  of  siz- 
able surpluses. 


Technology 

FAO  projections  assume  that  technology  will  con- 
tinue to  evolve  as  in  the  recent  past.  Since  the  base 
period  for  the  ISU  study  does  not  extend  into  the 
mid-1960’s,  its  projections  reflect  a lower  level  of 
technology  than  either  the  USDA  or  FAO  studies, 
particularly  for  areas  of  South  and  Southeast  Asia 
affected  by  the  Green  Revolution. 

USDA’s  projections  assume  that  the  developed  coun- 
tries will  continue  to  take  advantage  of  the  latest 
technological  innovations  and  that  limitations  on  the 
rate  of  adoption  will  primarily  be  the  relative  cost 
of  inputs.  An  analysis  has  been  made  of  the  response 
of  grain  production  to  increased  inputs.  A basic  trend 
growth  in  inputs  is  projected  under  alternatives  I-III, 
which  is  modified  depending  on  the  product  prices. 


The  constant  base  prices  assumed  in  the  ISU  pro- 
jections are  not  high  enough  to  provide  much  incen- 
tive for  developing  country  farmers  to  increase  pro- 
duction. Large  concessionary  grain  deliveries  to 
developing  countries,  together  with  tariff  and  other 
measures  to  support  developed  country  prices,  were 
assumed.  Thus,  high  farm  prices  are  projected  to  exist 
in  developed  countries,  and  this  causes  the  accumula- 
tion of  an  unmanageable  grain  surplus  of  171  million 
tons. 

Meanwhile,  deficits  of  114  million  to  118  million 
tons  of  grain  are  projected  for  developing  countries. 


FAO 

The  FAO  commodity  projections  are  for  a later  ! 
base  period  than  are  the  ISU  projections.  They  thus 
reflect  more  recent  trends  that  include  the  effects  of 
the  first  years  of  the  Green  Revolution.  The  FAO 
projections  contained  in  the  Assessment  inject  some 
of  the  current  food  crisis  constraints,  including  the 
bad  weather  and  poor  crop  yields  of  1972,  the  incipi- 
ent fertilizer  shortage,  and  the  energy  crisis — but  not 
high  product  prices. 

The  FAO  projections  stress  the  growing  dilemma 
of  grain  surpluses  in  developed  countries  and  rising 
deficits  in  many  developing  countries,  particularly 
South  and  Southeast  Asia.  The  most  recent  FAO 
projections  in  the  Assessment  specifically  take  into 
account  the  development  of  the  current  crisis.  A net 
deficit  of  85  million  tons  of  grain  is  projected  for  the 
developing  market  economies  by  1985,  due  in  part  to 
both  a larger  population  and  a higher  rate  of  eco- 
nomic growth  (more  people  eating  more  food  per 
person).  The  deficit  increases  to  100  million  tons  if 
the  major  developing  country  exporters  are  excluded. 


34 


Table  16- Comparison  of  cereal  projections  to  1985 
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Note:  Detail  may  not  sum  to  total  because  of  rounding. 


Table  17— Comparison  of  rates  of  growth  of  production  and  demand  for  cereals  from  1969-71  to  1985 
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North  Vietnam,  etc.),  while  USDA  includes  only  the  People’s  Republic  ol 


USD  A Projections 

This  section  presents  four  alternative  projections 
for  wheat,  coarse  grains,  and  rice.* 1  The  population 
and  income  assumptions  have  been  discussed  above. 
The  projections  integrate  the  supply  and  demand  esti- 
mates into  a single  framework  allowing  for  their 
jjsimultaneous  projection. 

Alternative  I assumes  that  economic  growth  has 
been  temporarily  slowed,  but  resumes  strong  expan- 
sion in  the  late  1970’s  and  early  1980’s.  However, 
under  this  alternative,  continued  high  internal  prices 
limit  expansion  of  world  trade. 

Alternative  II  is  a high  world  import  demand  situ- 
ation. Under  this  alternative,  income  grows  at  a faster 
rate  in  both  the  developing  and  developed  countries 
ithan  under  alternative  I.  In  addition,  there  is  progress 
toward  removing  barriers  to  trade  in  the  developed 
world,  and  the  centrally  planned  economies  increase 
their  efforts  to  improve  diets. 

Alternative  III  is  a low  demand  situation  that 
assumes  economic  stagnation  would  continue  in  the 
late  1970’s  and  recovery ''does  not  occur  until  the 
1980’s. 

Alternative  IV  reduces  the  developing  countries’ 
import  needs  by  assuming  that  they  increase  their 
investments  in  food  production  by  embarking  on  a 
policy  of  increasing  tbe  bundle  of  inputs  used  to  pro- 
duce food. 

The  USDA  projections  published  in  this  report  con- 
firm some  of  tbe  results  obtained  from  USDA  analyses 
made  prior  to  the  current  energy  crisis.  They  indicate 
that  productive  capacity  in  world  grain  production 
over  the  next  decade  will  permit  continued  improve- 
ment in  per  capita  consumption  of  food  in  the  devel- 
oping world.  Under  alternative  I,  per  capita  cereal 
consumption  is  expected  to  increase  from  187  kilo- 
grams in  1970  to  195  kilograms  in  1985.  The  per  capita 
increases  in  projected  consumption  under  all  alterna- 
tives assume  the  availability  of  either  sufficient  foreign 
exchange  to  finance  the  rise  in  imports  generated  by 


1 The  inputs  to  the  projections  to  1985  were  growth  rates 
for  population  and  income,  price  and  income  elasticities  for 
demand  and  supply,  input  variables,  and  assumptions  about 
basic  underlying  economic  trends  and  policy  constraints. 
These  inputs  provided  the  basis  for  formal  mathematical  rela- 
tions which,  with  the  aid  of  a computer  program,  projected 
iarea,  yield,  production,  use,  trade,  and  prices.  The  coefficients 

I for  the  mathematical  relations  were  synthesized  either  from 
|i statistical  analyses  or  judgment  of  experts.  Normal  weather 
(i.e.,  average  conditions  which  cancel  out  both  unusually  poor 
or  good  years)  is  assumed.  An  attempt  is  made  to  take  into 
account  changes  in  preferences  in  consumption,  such  as  in- 
creasing desire  for  livestock  products  as  incomes  rise ; changes 
in  resource  constraints;  and  trends  in  yield  growth  which  try 
to  capture  the  effect  so  far  of  the  Green  Revolution.  Unless 
otherwise  specified,  continuity  in  present  policies  guiding 
domestic  production,  consumption,  and  international  trade  is 
assumed. 


the  higher  income  levels  or  the  access  to  concessional 
supplies. 

These  analyses  assume  higher  input  (fertilizer,  oil, 
etc.)  prices,  and  project  higher  product  (grain)  prices. 
Previous  USDA  projections  to  1985  assumed  a con- 
tinuation of  the  low  input  costs  of  the  1970  base; 
thus,  grain  prices  (in  real  terms)  were  expected  to 
continue  the  historical  decline  of  the  last  two  decades. 
In  the  projections  published  here,  however,  higher 
input  costs  would  be  expected  to  arrest  the  downturn 
in  grain  prices  (in  real  terms)  except  under  the  low 
world  import  alternatives.  Grain  prices  (in  real  terms) 
are  expected  to  be  somewhat  above  the  lows  of  the 
1970  base  but  below  the  current  high  levels.  Even 
in  the  high  demand  situation,  they  would  be  below 
today’s  level. 

These  projections  also  tend  to  confirm  some  of  the 
earlier  results  with  respect  to  the  world  meat  economy. 
Contrary  to  the  trends  in  the  last  two  decades,  real 
prices  of  meat  are  expected  to  show  only  modest  rises 
relative  to  real  grain  prices.  The  higher  input  costs  of 
grain  for  feed  could  slow  the  rate  of  expansion  of  meat 
production  and  trade,  as  compared  with  conditions 
assumed  in  the  earlier  analyses,  unless  mitigated  by 
efficiencies  in  production  and  marketing  of  meat. 

Long-term  growth  in  world  food  and  feed  grain 
demand  is  projected  under  all  alternatives  considered. 
Consumption  of  wheat  and  rice  would  grow  less 
rapidly  than  that  of  coarse  grains  because  of  faster 
growth  in  feed  demand  generated  by  expanding  live- 
stock and  poultry  production.  The  analysis  also  sug- 
gests that  the  developed  and  centrally  planned  coun- 
tries— grain  importing  as  well  as  grain  exporting 
countries — will  continue  to  supply  the  developing 
importing  countries  with  grain,  and  the  developed 
importing  countries  will  increase  their  feed  grain 
imports.  Very  little  growth  in  total  demand  for  wheat 
is  expected  in  the  developed  countries.  However,  per 
capita  demand  for  wheat  in  Japan  will  continue  to 
grow  as  wheat  is  substituted  for  rice.  Demand  for 
wheat  in  the  European  Community  will  also  continue 
to  grow  as  more  wheat  is  fed.  Rice  demand  is  expected 
to  increase  but  not  fast  enough  to  become  an  important 
factor  in  the  Western  diet.  Thus,  the  big  factor  in  the 
growth  in  demand  for  grain  in  the  developed  countries 
will  be  the  continued  growth  in  the  livestock  sector. 

In  contrast,  substantial  increases  in  demand  for 
grains  for  direct  food  use  are  expected  over  the  next 
decade  in  the  developing  market  economies,  primarily 
due  to  an  expected  2.7  percent  growth  in  population. 
Total  cereal  consumption  is  projected  to  rise  at  an 
annual  rate  of  3.2  percent  under  alternative  I.  Con- 
sumption of  individual  grains  will  depend  more  on 
production  capabilities  (technology)  and  import  poli- 
cies than  on  potential  demand  derived  from  income 
and  population  growth.  In  India,  for  example,  growth 
in  rice  production  is  not  expected  to  keep  pace  with 
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the  growth  in  potential  demand  for  rice  suggested  by 
income  and  population  growth. 

Because  wheat  is  cheaper  to  import  in  terms  of  food 
equivalent  and  because  productivity  in  wheat  is  pro- 
jected to  exceed  that  of  rice,  the  potential  gap  between 
rice  production  and  consumption  under  all  alternatives 
would  be  translated  into  increased  consumption  of 
wheat.  Thus,  the  gap  between  grain  production  and 
consumption  in  the  developing  countries  will  be  met 
mostly  with  wheat  imports.  In  addition,  the  developing 
countries  with  limited  foreign  exchange  resources  are 
expected  to.  give  food  grains  priority  over  feed  grains. 
However,  those  with  abundant  foreign  exchange  could 
import  feed  grains,  particularly  under  the  high  demand 
alternative  II. 


The  projections  suggest  that  the  nature  of  the  food 
problems  facing  the  world  over  the  next  decade  will 
hinge  on  the  extent  to  which  the  developing  world 
builds  up  a grain-feed-livestock  sector.  If  the  develop- 
ing countries  continue  on  an  essentially  cereals  diet, 
particularly  under  the  low  demand  conditions  assumed 
in  alternatives  I and  III,  and  if  the  consumption  of 
animal  protein  in  developed  countries  rises  only  mod- 
erately, world  grain  exporters  would  have  no  serious 
problem  meeting  world  import  demand.  The  world  is 
capable  of  producing  enough  grain  at  reasonable  prices 
to  meet  the  demands  of  a largely  cereal  diet  in  the 
developing  world.  Even  if  demand  expands  by  a 
modest  increase  in  feed  use  in  the  developing  countries, 
as  projected  under  alternative  II,  production  should  be 
sufficient  to  prevent  excessive  price  increases. 

The  world  grain  balance  also  hinges  on  the  extent 
to  which  the  lower  income  countries  of  the  developed 
world  follow  the  feed  usage  patterns  of  the  United 
States  and  the  European  Community.  Consumption  of 
livestock  products  in  the  lower  income  developed 
countries  is  low.  If  income  grows  rapidly  in  the  de- 
veloped countries  and  if  this  is  translated  rapidly 
into  a demand  for  livestock  products,  grain  prices 
could  be  pushed  up.  But  substantial  price  rises  could 
slow  the  growth  in  the  use  of  grains  for  feed.  Feed 
grain  demand  cannot  be  expected  to  increase  substan- 
tially unless  grains  are  reasonably  priced  relative  to 
livestock  products. 


Alternative  I — This  alternative  projects  moderate 
growth  in  world  food  and  feed  grain  demand.  Con- 
tinued growth  in  world  grain  import  demand  is  con- 
strained by  high  internal  prices  and  other  policies  of 
major  importing  countries  to  limit  imports. 

The  assumptions  of  alternative  I imply  that  the 
world’s  capacity  for  production  of  cereals  could  in- 
crease  faster  than  consumption  but  that  some  effort  is  i 
made  to  restrict  production  in  the  major  exporting 
countries  to  prevent  the  building  up  of  stocks. 

Under  this  alternative,  the  enlarged  EC  would  con- 
tinue to  limit  imports  through  its  variable  levies,  and 
Eastern  Europe  and  the  USSR  would  approach  self- 
sufficiency  in  grains,  even  though  they  are  currently  j 
substantial  importers  of  feed  grains.  China  would  like- 
ly  continue  to  import  wheat  and  export  rice.  Japan  ! 
would  remain  the  largest  single  country  importer  of  1 
wheat  and  coarse  grains.  1 1 

Production  in  the  developing  countries  would  con- 
tinue growing  slightly  faster  than  population.  A gen- 
erally favorable  world  supply  situation  would  allow  I 
the  developing  countries  to  import  enough  grain  from  3 
the  developed  world  to  improve  per  capita  consump- 
tion. In  this  alternative,  grain  imports  by  the  develop- 
ing market  economies  in  1985  are  projected  to  increase  3 
to  55  million  tons,  which  compares  with  20  million 
tons  in  1970/71. 2 

c 

fc 

Alternative  II — The  high  demand  alternative  II  e 
projections,  in  attempting  to  anticipate  what  would  p 
happen  should  world  demand  grow  more  rapidly  than  u 
suggested  under  alternative  I,  incorporates  the  follow- 
ing additional  assumptions: 

ii 

— Income  growth  rates  increase  by  20  percent  in  j ft 
developed  countries  and  by  40  percent  in  de-  u 
veloping  countries;  n 

ci 

—The  USSR  and  Eastern  Europe  attempt  to  in-  81 
crease  livestock  production  and  consumption  at  ^ 
a faster  rate,  even  if  this  means  importing  more 
grain  and  high  overall  levels  of  trade  with  the  sc 
western  countries; 


The  extent  of  consumption  growth  in  the  developing 
countries  will  also  depend  on  the  transfer  of  technical 
progress  and  the  improvement  of  production  tech- 
niques. In  the  developed  countries,  grain  production 
will  continue  to  take  advantage  of  capital-intensive 
technological  innovations.  Productivity  increases  in  the 
developing  countries  will  require  less  capital-intensive 
techniques  to  prevent  unemployment,  but  higher  en- 
ergy costs  should  stimulate  the  development  of  such 
techniques  and  improve  the  competitive  position  of 
countries  which  use  low-energy  production  methods. 


— The  People’s  Republic  of  China  imports  more  * 
grain; 

II 

— The  enlarged  EC  finds  it  advantageous  not  to  * 
pursue  as  strongly  a self-sufficiency  policy  by  ^ 
setting  lower  internal  price  targets,  thus  permit-  p, 
ting  a higher  level  of  grain  imports;  and 


2 This  assumes,  however,  that  the  developing  countries 

would  have  the  foreign  exchange  to  purchase  such  quantities 
or  that  concessional  arrangements  could  be  made.  { yj 
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— The  livestock  economies — -particularly  those 
producing  poultry — grow  faster  in  developing 
countries  with  enhanced  petroleum  revenues 
and  in  those  with  high  rates  of  economic 
growth. 

i The  higher  demand  for  livestock  products  under 
■ alternative  II  would  generate  a substantial  increase  in 
i demand  for  coarse  grains.  Higher  feed  prices  would 
> encourage  more  feeding  of  wheat  in  the  developed 
countries,  particularly  in  Western  Europe  where  wheat 
competes  with  barley  for  feed  use. 

1 If  foreign  exchange  were  available,  grain  imports 
. by  the  developing  market  economies  could  increase 
to  72  million  tons.  With  limited  foreign  exchange,  this 
. high  level  of  imports  could  not  be  maintained  without 
j a substantial  increase  in  concessional  sales  above  levels 
j |of  recent  years.  The  world  price  of  grains  would  be 
i significantly  higher  under  alternative  II  than  under 
alternative  I,  but  below  the  high  price  levels  of  1974. 


■ 

■ 

e 

D 


Alternative  III — The  rate  of  income  growth  is  pro- 
jected to  be  one-third  lower  than  that  assumed  under 
alternative  I.  As  expected,  world  demand  for  grain 
would  be  lower.  Prices  (in  real  terms)  also  would  be 
lower.  The  sharpest  drop  in  grain  consumption  would 
occur  in  feed  use. 


Per  capita  demand  for  grains  in  the  developing 
countries  would  grow  slowly  and  import  demand  would 
be  7 million  tons  below  the  alternative  I level.  Major 
I exporters  would  have  the  production  capacity  to  ex- 
1 pand  concessional  sales  because  of  loss  of  grain 
n markets  in  the  developed  world. 


Alternative  IV — This  alternative  was  incorporated 
in  the  projections  to  test  the  effect  on  developing 
n country  production  of  increasing  the  level  of  fertilizer 
>.  use.  Increased  fertilizer  use  implies  increases  in  a 
number  of  other  inputs  (irrigation,  pesticides,  insecti- 
cides, hybrid  seed,  etc.)  on  which  only  limited  data 
J are  available.  Fertilizer  response  coefficients  were 
lt  derived  from  farm  management  and  experiment  station 
e data  or  estimated  in  view  of  a region’s  natural  re- 
ie  sources  and  level  of  technological  development. 

In  all  developing  regions,  usage  (in  physical  terms) 

5 was  increased  1 to  1%  -percent  per  year  above  the 
1960-72  trend  growth  assumed  in  alternatives  I,  II,  and 
III.  Increasing  fertilizer  use  reduced  potential  grain 
imports  of  developing  countries  from  72  million  tons 
0 under  alternative  II  to  16  million  tons  under  alterna- 
•y  itive  IV,  with  most  of  the  impact  on  wheat  imports. 
1‘  Prices  of  wheat,  which  were  about  a fourth  higher 
under  alternative  II  than  under  alternative  I,  fall  back 
and  approach  levels  of  feed  grain  prices. 


This  fundamentally  different  situation  for  the  de- 
veloping countries — a major  reversal  in  the  trend  of 


their  import  deficits — would  be  produced  by  the  addi- 
tional use  of  15  million  tons  of  fertilizer  and  asso- 
ciated technology  and  inputs  to  make  its  use  effective 
in  the  developing  countries.  While  the  cost  of  such  an 
effort  would  be  substantial  and  could  not  be  borne  by 
the  developing  countries  alone,  the  analysis  indicates 
that  it  is  possible  to  reduce  the  “world  food  gap” 
significantly. 


It  is  difficult  to  project  the  effect  of  improved  grain 
technology  in  the  developing  countries  because  of  the 
short  history  of  the  Green  Revolution.  The  late  1960’s 
and  early  1970’s  were  years  of  marked  technological 
advance.  More  attention  was  given  to  purchased  inputs, 
especially  fertilizer.  Both  the  area  cultivated  and  the 
area  irrigated  expanded,  with  some  increase  in  double- 
cropping in  irrigated  areas.  The  longer  term  effects  of 
these  5 to  7 years  of  technological  advances  were 
disguised  to  some  extent  by  generally  poor  weather,  as 
well  as  by  institutional  and  marketing  constraints.  The 
late  1960’s  and  the  beginning  of  the  1970’s  were  also 
years  of  generally  weak  grain  prices  in  the  developing 
world,  with  the  exception  of  a few  countries  which 
raised  support  prices  to  encourage  the  use  of  new 
varieties.  Prices  also  turned  downward  in  the  foreign 
markets  to  which  developing  countries  sold  their  grain. 

Examples  of  the  problem  of  projecting  the  effect 
of  improved  inputs  are  South  Asia  and  Southeast  Asia. 
Recent  developments  in  South  Asia  suggest  some  slow- 
down in  the  progress  of  the  Green  Revolution  as 
compared  with  earlier  expectations.  In  Southeast  Asia, 
military  conflicts  have  disrupted  rice  production  in 
South  Vietnam,  Cambodia,  and  Laos,  while  low  prices 
and  government  procurement  programs  have  dis- 
couraged production  in  Burma  and  Thailand.  The 
USDA  projections  do  not  indicate  much  output  im- 
provement in  Southeast  Asia,  but  this  could  be  changed 
with  improved  social  and  political  conditions  and 
different  production  policies. 

Substantial  increases  in  production  in  developing 
countries  would  require: 

(a)  Expanded  government  programs  to  provide 
the  foreign  exchange  and  farm  credit  neces- 
sary to  increase  the  use  of  inputs; 

(b)  Research  into  development  and  adaptation 
of  new  varieties  to  adverse  and  diverse  local 
situations; 

(c)  Investment,  including  new  irrigation  and  im- 
proved water  management; 

(d)  Institutional  support  for  research,  extension, 
and  improved  supply  and  distribution  of 
inputs ; 
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(e)  Incentive  prices. 


5.  WORLD  FOOD  SECURITY  AND  GRAIN  STOCKS 


l 


I 


Recent  events  have  shown  that  large  amounts  of 
grain  can  be  quickly  withdrawn  from  the  world’s  grain 
reserves — carryover  grain  stocks  have  declined  about 
80  million  tons  from  the  peak  level  of  the  beginning 
of  the  1969/70  marketing  year.  When  grain  reserve 
levels  are  low,  grain  prices  fluctuate  widely  in  response 
to  changes  in  output.  This  causes  other  food  prices  to 
change  as  well,  and  when  the  change  is  a sharp  price 
increase,  it  imposes  a special  hardship  on  the  world’s 
poorest  consumers.  The  disappointing  crops  of  1974 
have  demonstrated  that  it  is  not  always  possible  to  re- 
build stocks  quickly,  even  with  a major  effort. 

These  conditions  have  caused  a renewed  interest 
in  rebuilding  grain  stocks  fof  the  purposes  of  providing 
for  world  food  security  and  for  grain  price  and  supply 
stability.  The  issues  involved  are  complex.  The  ex- 
tremely high  food  prices  and  uncertain  food  supplies 
which  have  prevailed  over  the  past  2 years  are  not 
satisfactory.  Nor  were  they  intended  or  anticipated. 
They  resulted  partly  from  policies  to  reduce  stocks 
(ch.  2)  but  also  from  a complex  of  other  exceptional 
circumstances  (ch.  1).  Higher  stock  levels  than  those 
prevailing  now  are  desired  by  almost  everyone. 

The  large  grain  stocks  of  the  past  resulted  from 
policies  which  induced  surpluses  in  the  countries  which 
held  them.  These  surpluses  provided  large  amounts  of 
food  aid  and  permitted  relative  stability  in  world  grain 
prices.  But  they  were  a burden  on  taxpayers  in  coun- 
tries holding  the  stocks  and  led  to  policies  to  slow 
down  the  growth  of  grain  production  in  developed 
countries  after  1967.  These  surpluses  also  contributed 
indirectly  to  the  developing  countries’  growing  de- 
pendence on  grain  imports  by  permitting  them  to  post- 
pone needed  agricultural  development  programs.  Low 
grain  prices  and  plentiful  supplies  also  contributed  to 
the  reliance  of  the  planned  economies  on  imported 
grains  in  years  of  bad  harvests  (ch.  2).  In  the  de- 
veloped countries,  low  grain  prices  in  the  last  half  of 
the  1960’s  contributed  to  reduced  food  grain  produc- 
tion and  to  more  grain  fed  to  livestock  (ch.  3). 


1 The  Economic  Research  Service  plans  to  publish  a more 
detailed  study  of  this  subject  early  in  1975. 


Some  Questions  About  Stocks 

It  seems  evident  that  grain  reserves  will  be  rebuilt 
when  production  levels  permit.  But  how  large  these 
reserves  should  be,  who  should  hold  them,  where  they 
should  be  held,  who  should  pay  for  them,  and  by  whom 
and  how  they  should  be  managed,  are  unresolved 
issues.  A number  of  measures  are  related  to,  and 
affect,  the  needed  quantities  of  reserves.  These  include : 

(1)  production  adjustments;  (2)  import/export  man- 
agement, including'  export  monitoring  and  licensing,  , 
long-term  contracts,  and  other  controls;  and  (3)  irtfer-  ! 
national  sharing  of  information  on  demand,  produc-  ' 
tion,  stocks,  and  import  and  export  intentions. 

FAO  has  presented  a proposal  for  ensuring  a 
minimum  level  of  world  food  security  against  serious 
food  shortages  and  for  international  action  to  assure 
adequate  basic  food  stocks.2 *  The  proposal  has  four  i 
essential  elements : t 

; i 

1.  Adoption  of  national  stockholding  poli-  i 

cies  which  would  maintain  a minimum  level  I 
of  basic  food  stocks  for  the  world  as  a whole,  t 

i 

2.  Establishment  of  national  stock  targets,  i 

aiming  at  stock  levels  necessary  to  ensure  I 
continuity  of  supplies  to  meet  domestic  and,  4 
where  appropriate,  export  requirements  in  case  I 
of  crop  failure  or  natural  disaster. 

3.  An  improved  system  of  information  ^ 

gathering  and  exchange  of  information  on  the  I8 
world’s  food  position  so  that  appropriate 
action  can  be  taken  to  safeguard  world  food  i 
security. 

4.  Expansion  and  coordination  of  assistance 
to  developing  countries  so  that  they  can 
participate  more  effectively  in  the  system. 

While  the  concern  of  FAO  is  world  food  security,  f 
other  proposals  for  resumption  of  national  grain  re-  ji 
serves  in  the  United  States  stress  both  this  purpose  ! 


2 FAO,  World  Food  Security:  Proposal  of  the  Director  | 

General,  Aug.  1973.  h 
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and  the  need  to  restore  stability  to  U.S.  and  world 
grain  prices  at  the  farm  and  consumer  levels.3  There  is 
opposition,  however,  if  not  to  grain  reserves  as  such, 
to  a resumption  of  grain  reserves  held  by  the  U.S. 
Government.4 


World  food  security  can  be  looked  at  in  both  a 
short-run  and  a long-run  sense.  In  the  short-run,  food 
stocks  are  the  only  dependable  form  of  security.  Long- 
run  food  security  can  only  be  assured  by  improving 
the  ability  of  the  world  to  feed  itself  (ch.  8) . Grain 
reserves  also  are  relevant  to  the  issue  of  world  food 
security.  Their  role  is  to  smooth  year-to-year  fluctua- 
tions in  grain  production  and  to  meet  contingencies  in 
the  world.  They  can  also  be  used  for  famine  relief  or 
for  grain  market  stabilization  or  for  both  purposes. 
Food  reserves  to  provide  short-term  emergency 
famine  relief  would  involve  relatively  small  amounts  of 
grain,  perhaps  around  10  million  tons.  Such  a reserve 
j would  be  relatively  inexpensive  and  would  have  limited 
j influence  on  world  prices.  A grain  reserve  which  pro- 
vided greater  amounts  of  protection  against  large 
fluctuations  in  grain  supplies  and  prices  would  be  more 
costly  and  would  be  subject  to  controversy  over  how 
it  would  be  used  and  who  would  make  decisions  about 
its  use.  A level  of  world  grain  reserve  stocks  sufficient 
to  cover  most  major  contingencies  would  range  from 

(perhaps  56  million  to  80  million  tons,  except  in  the 
case  of  a series  of  exceptional  production  shortfalls. 


s 


5 j|  Because  of  the  level  of  grain  stocks  involved,  agree- 
r i ment  among  countries  may  be  reached  more  easily  on 
the  need  to  provide  emergency  famine  and  disaster 
relief  than  on  a grain  reserve  program  that  would  help 
. in  stabilizing  the  world  grain  market.  The  ques- 
ljtion  of  how  to  support  a famine-relief  effort  is,  of 
, course,  debatable.  One  suggestion  is  that  the  cost 
might  be  borne  by  the  developed  country  aid  donors 
, in  proportion  to  their  gross  domestic  product.  If  a 
. < famine-relief  reserve  of  10  million  tons  were  allocated 
among  the  developed  countries  according  to  the  rela- 
; tive  size  of  their  GDP,  the  amount  the  United  States 
would  have  to  provide  would  be  about  3 million  tons. 
The  cost  of  this  program  would  depend  largely  on  how 
frequently  it  would  be  used,  but  the  cost  would  be 
. small. 


How  Much  Grain  to  Cover 
Various  Contingencies? 

A number  of  recent  studies  have  calculated  the 
quantities  of  grain  necessary  to  cover  deviations  from 


3 W.  Cochrane,  Feast  or  Famine:  The  Uncertain  World  of 
, j Food  and  Agriculture  and  its  Policy  Implications  for  the 
. United  States,  National  Planning  Association,  Feb.  1974; 

, S2005  and  S2831,  93rd  Congress,  First  Session. 

4 See  the  major  dissenting  opinions  of  Buck,  Hamilton, 

Hoffman,  Hoover,  and  Schultz  to  the  National  Planning  Asso- 
ciation proposal,  and  the  statement  of  the  American  Farm 
' Bureau  and  National  Association  of  Wheat  Growers,  both  of 

which  are  included  in  Feast  or  Famine,  ibid. 


trend  levels  of  production,  consumption,  yields,  and 
trade  to  arrive  at  approximations  of  the  stock  levels 
that  might  be  held  to  cover  these  contingencies.5  The 
following  discussion  of  production  and  import  varia- 
tions from  trend  draws  upon  a study  underway  in  the 
Economic  Research  Service.6 


ProduetioA  and  Import  Variations 


During  1960-73,  world  wheat  production  fell  below 
trend  in  7 years.  The  largest  shortfalls  from  trend  were 
20  million  tons  in  1963,  13.5  million  tons  in  1965,  and 
10  million  tons  in  1972.  The  USSR  was  the  major 
cause  of  these  world  shortfalls,  registering  declines 
from  trend  of  20,  16,  and  12  million  tons,  respectively. 
Shortfalls  from  trend  in  the  developing  countries  were 
much  smaller;  the  largest  was  4.5  million  tons  in  1966. 
Fluctuations  in  production  in  the  developed  countries 
were  largely  due  to  adjustments  in  area  planted. 

The  largest  declines  in  rice  production  below  trend 
were  in  1965,  1966,  and  1972,  and  amounted  to  7, 
15,  and  13  million  tons,  respectively.  India  experi- 
enced the  largest  of  these  shortfalls  in  all  3 years — 
7.5,  8,  and  5 million  tons. 

Coarse  grain  production  exhibits  sizable  year-to-year 
fluctuations,  primarily  in  the  developed  countries. 
Production  at  the  world  level  has  been  above  trend 
as  much  as  32  million  tons  in  one  year  (1960)  and 
below  trend  by  20.7,  18.0,  and  15.4  million  tons  in 
1964,  1965,  and  1970.  During  the  1960-73  period, 
the  centrally  planned  countries  experienced  their  maxi- 
mum production  shortfall  from  trend  in  1965 — 11 
million  tons — but  had  four  consecutive  shortfalls  total- 
ing 20  million  tons  in  the  mid-1960’s.  Developing 
countries  had  consecutive  production  shortfalls  during 
1971-73  totaling  15  million  tons;  the  maximum  short- 
fall in  one  year  was  6 million  tons. 


Deviations  from  trends  in  world  grain  imports  are 
smaller  than  production  deviations.  The  maximum 
above-trend  deviation  for  world  wheat  imports  was 
10  million  tons  in  1972.  The  other  two  major  above- 
trend deviations  were  in  1963  (7.8  million  tons)  and 
1965  (8.0  million  tons) . These  occurred  in  the  centrally 
planned  countries,  primarily  the  USSR.  Deviations 


6 See,  for  example,  Bailey,  Kutish,  and  Rojko,  Grain  Stock 
Issues  and  Alternatives,  Economic  Research  Service,  USDA, 
Feb.  1974;  and  Committee  on  Commodity  Problems,  FAO, 
World  Food  Security:  Draft  Evaluation  of  World  Cereals  Stock 
Situation,  July  1974. 

0 W.  Scott  Steele,  “The  Grain  Reserve  Issues,”  Economic 
Research  Service,  USDA,  unpublished. 
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above  trend  in  coarse  grain  and  rice  imports  are 
much  smaller.  The  amounts  of  grain  needed  to  cover 
different  degrees  of  the  shortfall  deviations  from  trend 
production  and  imports  are  indicated  in  tables  18 
and  19. 

Based  on  aggregate  world  production  for  1960-73, 
and  assuming  no  trade  barriers  and  that  countries  are 
willing  to  share  stocks,  it  is  estimated  that  29  million 
tons  of  wheat,  18  million  tons  of  rice,  and  34  million 
tons  of  coarse  grains  would  cover  95  percent  ! of  the 
single-year  world  grain  production  shortfalls. 

Most  of  the  larger  shortfalls  in  rice  production  have 
occurred  in  Asia,  especially  in  India.  Reserve  stocks 
of  rice  would  be  held  primarily  to  meet  contingencies 
in  this  area  of  the  world.  Wheat,  however,  has  cus- 
tomarily been  used  to  substitute  for  rice  in  emergency 
situations,  because  rice  stocks  of  any  sizable  magnitude 
have  not  been  maintained. 

As  mentioned  earlier,  the  largest  shortfalls  in  world 
wheat  production  during  1960-73  occurred  in  the 
USSR,  and  that  country  was  responsible  for  80  per- 
cent of  the  deviation  from  trend  in  world  wheat  im- 
ports during  the  period.  If  the  USSR  held  stocks 
sufficient  to  overcome  its  production  deviations  and 
therefore  its  large  sporadic  imports,  the  level  of  wheat 
stocks  needed  to  fill  shortfalls  in  the  rest  of  the  world 
could  be  reduced  by  as  much  as  30  percent. 

Grain  reserves  to  meet  the  past  fluctuations  (from 
trends)  in  world  imports  would  require  between  6 
million  and  12  million  tons  of  wheat  and  between 
3.5  million  and  7.5  million  tons  of  coarse  grains,  de- 
pending on  the  level  of  protection  desired. 


Deviations  from  Trends  of 
Total  Grain  Production 


Adding  the  amounts  of  the  separate  grains  that 
would  meet  deviations  from  trends  in  production 
gives  a total  of  about  80  million  tons,  but  this  amount 
of  world  grain  reserves  would  perhaps  not  be  required 
because  it  does  not  allow  for  substitution  among  grains. 
Table  20  indicates  that  about  56  million  tons  of  grain 
(including  rice)  would  meet  95  percent  of  the  single- 
year  shortfalls,  provided  there  was  perfect  substitution 
among  grains. 

Thus,  depending  on  the  degree  of  substitution  in 
the  use  of  grains,  between  56  million  and  80  million 


7 The  results  of  an  FAO  analysis  based  on  a somewhat 
longer  time  period  do  not  differ  substantially  from  the  results 
reported  in  tables  18  and  20. 


tons  of  grain  stocks,  over  and  above  working  stock 
levels,  would.be  needed  to  cover  95  percent  of  the 
world  production  shortfalls  from  trend  for  any  single 
year,  based  on  data  for  the  1960-73  period.8  While 
this  level  of  reserve  stocks  would  not  meet  all  possible 
situations,  it  would  nevertheless  provide  a fairly  high 
degree  of  protection.  To  meet  68  percent  of  the  single- 
year  shortfalls,  or  2 out  of  3,  the  world  would  need 
roughly  25  million  to  40  million  tons  of  grain,  depend- 
ing on  the  degree  of  grain  substitution.  This  level  of 
stocks  would  provide  a lower  level  of  protection  and 
permit  more  fluctuation  in  grain  prices. 


The  worldwide  shortfall  in  1972  and  the  poor  1974 
grain  crop  give  cause  for  concern  about  the  possibilities 
of  repeated  shortfalls  or  limited  production  increases. 
Taking  account  of  the  possibilities  for  consecutive  bad 
crops  may  lead  to  suggestions  for  increases  in  the  re- 
serve levels  estimated  above.  But,  while  most  stock 
level  estimates  are  designed  to  meet  a one-year  short- 
fall, they  also  provide  considerable  protection  for 
other  possible  contingencies.  If  consecutive  shortfalls 
were  only  mild  downturns,  stocks  held  at  the  “95- 
percent  level”  would  be  more  than  sufficient.  Stocks 
adequate  to  meet  all  possible  situations  might  be  very 
large  and  expensive.  At  lower  stock  levels,  however, 
some  price  instability  may  have  to  be  borne.  This  price 
instability  may  not  be  totally  undesirable,  in  that  it 
would  signal  agricultural  producers  around  the  world 
to  make  production  adjustments. 

It  is  not  imperative  that  all  of  the  deviation  from 
trend  for  world  production  or  consumption  be  covered. 
Some  belt-tightening,  for  example,  by  a reduction  in 
the  amount  of  grain  fed  to  livestock  could  be  achieved 
rather  easily.  A variety  of  grain  storage  (insurance) 
schemes  could  be  developed  to  cover  only  part  of  the 
shortfalls.  For  instance,  a country  might  be  expected 
to  provide  from  domestic  sources  enough  grain  to 
cover  a 5-  or  6-percent  shortfall  before  international 
stocks  would  become  available.  This  could  greatly  re- 
duce the  size  of  needed  stocks  and  their  cost. 


8 This  estimate  assumes  no  barriers  to  trade  and  that  sur- 
plus countries  are  willing  to  share  supplies  with  deficit  coun- 
tries. If  these  assumptions  do  not  hold  true,  then  a higher  leve) 
of  reserves  would  be  needed  to  give  the  same  level  of  protec- 
tion. This  analysis  also  assumes  that  the  world  reserve  stock 
level  would  offset  the  shortfalls  in  any  single  year.  If  shortfalls 
occur  in  consecutive  years  or  if  surpluses  are  not  large  enough 
to  build  stocks  back  up  to  the  stated  levels  before  a second 
shortfall  occurs,  then  larger  stock  levels  would  be  necessary  to 
give  these  same  levels  of  protection.  FAO  has  also  made  some 
estimates  of  minimum  safe  stock  levels  for  the  world.  They 
have  calculated  that  between  66  million  and  71  million  tons  of 
grain  reserves  for  the  world  would  be  necessary.  In  addition 
to  this  reserve  element,  their  estimates  for  desired  world 
working  stocks  are  159  million  tons  (based  on  12.5  percent  of 
world  consumption),  which  would  bring  the  amount  of  total 
carryover  stocks  needed  in  the  world  to  225  million  to  230 
million  tons.  See  W orld  Food  Security:  Draft  Evaluation  of 
IF  or  Id  Cereals  Stock  Situation,  op.  cit. 
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Table  18-  Wheat  and  coarse  grain  reserve  stock  levels  needed  to  even  out  shortfall  deviation  from  trend  in  yield  (assum- 
ing constant  1973  acreage ),  production,  and  import  demand,  1960-73 


Wheat 

Coarse  grains 

Region 

Yield1 

Production 

Import 

demand3 

Yield 1 

Production 

Import 

demand3 

million  metric  tons 

World 

95%  level2 

32.1 

29.4 

12.4 

29.6 

34.2 

7.4 

68%  level2 

14.7 

13.5 

5.7 

13.6 

15.7 

3.4 

Max.  shortfall  1960-734 

23.5 

20.4 

10.0 

20.4 

20.7 

5.1 

Developed  countries 

95%  level2 

11.7 

16.8 

3.1 

25.3 

33.1 

4.8 

68%  level2 

5.3 

7.7 

1.4 

11.6 

15.2 

2.2 

Max.  shortfall  I960-734 

9.1 

17.8 

2.5 

26.5 

23.7 

4.3 

Less  developed  countries 


95%  level2 

6.0 

5.9 

5.4 

5.5 

9.4 

3.1 

68%  level2 

2.8 

2.7 

2.5 

2.4 

4.3 

1.4 

Max.  shortfall  1960-734 

4.2 

4.5 

5.2 

3.6 

5.9 

2.6 

Centrally  planned  countries 

95%  level2 

29.9 

24.4 

11.8 

17.6 

15.7 

5.0 

68%  level2 

13.7 

11.2 

5.4 

8.1 

7.2 

2.3 

Max.  shortfall  1960-73 4 

24.6 

20.5 

9.8 

13.0 

10.9 

3.1 

1 Yield  deviations  from  trend  during  1960-73  were  expressed  in  percentage  terms  and  applied  to  1973  production  trend  figures  to 
give  the  potential  shortfall  resulting  from  yield.  2The  95  percent  level  and  the  68  percent  level  refer  to  the  percent  of  shortfall 
deviations  from  trend  that  would  be  covered  by  the  reserve  stock  levels  stated.  These  reserve  stock  levels  are  based  on  the  standard 
error  of  estimate  of  the  trend  equations  and  critical  t values  of  2.179  and  1.000,  respectively.  The  95  percent  level  is  akin  to  meeting 
19  out  of  20  shortfalls  and  the  68  percent  level,  2 out  of  3 shortfalls.  These  percentages  refer  to  the  number  of  shortfalls  covered.  An 
alternative  way  of  viewing  the  issue  is  to  consider  what  percent  of  the  time  that  these  reserve  stock  levels  will  cover  the  shortfalls.  To 
say  that  95  percent  of  the  shortfalls  will  be  covered  is  equivalent  to  saying  that  97.5  percent  of  the  time,  the  reserve  levels  would  be 
adequate  to  cover  any  shortfalls  that  occur.  The  difference  in  these  two  percentages  arises  from  the  fact  that  this  analysis  has  been 
| concerned  with  only  the  shortfall  deviations  from  trend.  With  the  assumption  that  total  deviations  from  trend  are  normally 
distributed  (which,  given  the  small  sample  size,  is  approximated  here  by  a t distribution)  the  shortfalls  would  be  expected  to  occur 
! half  the  time.  Thus,  for  any  single  year  the  probability  that  the  indicated  reserve  stock  levels  will  be  adequate  to  cover  any  shortfall  is 
0.975,  i.e.,  97.5  percent  of  the  time  any  one-year  shortfall  will  be  covered. 

Following  the  same  reasoning,  to  say  that  68  percent  of  the  shortfalls  will  be  covered  is  equivalent  to  saying  that  any  shortfall  that 
occurs^will  be  covered  84  percent  of  the  time.  The  probability  that  in  any  single  year  the  reserve  stock  levels  will  cover  any  shortfall  is 
0.84.  In  case  of  import  demand,  the  stock  level  figure  represents  the  above  trend  value.  4See  footnote  2 of  table  20. 

Source:  W.  Scott  Steele,  The  Grain  Reserve  Issue,  ERS,  1974  (unpublished). 
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Table  19 -Rice  reserve  stock  levels  needed  to  even  out  shortfall  deviations  from  trends  in  production,  1960-73 


Region 

95  percent1 
of  shortfalls 
covered 

68  percent1 
of  shortfalls 
covered 

Maximum2 
shortfall 
during  1960-73 
covered 

million  metric  tons 

World 

18.3 

8.4 

15.3 

World,  excl.  PRC 

16.6 

7.6 

12.4 

World,  excl.  India 

9.2 

4.2 

7.9 

World,  excl.  PRC,  India 

6.8 

3.1 

5.5 

World,  excl.  Asia 

1.7 

.8 

1.1 

Asia 

15.0 

6.9 

12.9 

Asia,  excl.  PRC 

16.3 

7.5 

11.1 

PRC 

4.4 

2.0 

4.0 

India 

10.7 

4.9 

8.0 

1 Reserve  stocks  for  rice  have  been  calculated  on  an  unmilled  basis.  To  convert  to  a milled  basis, 
multiplied  by  a factor  of  about  .68.  2 See  footnote  2 of  table  18.  3 See  footnote  2 of  table  20. 

the  reserve  levels  should  be 

Table  20-Reserve  stock  levels  for  total  grain,  including  and  excluding  rice,  and  food  grains  needed  to  even  out  shortfall 
deviations  from  trends  in  production,  1960-73 

Region 

95  percent  of1 
shortfalls 
covered 

68  percent  of1 
shortfalls 
covered 

Maximum2 
shortfall 
during  1960-73 
covered 

million  metric  tons 

Totai  grain  excl.  rice: 

World 

52.5 

24.1 

31.7 

Developed 

40.9 

18.8 

40.6 

Developing 

6.5 

3.0 

4.2 

Centrally  planned 

34.6 

15.9 

29.2 

World,  excl.  exporters 

34.9 

16.0 

32.3 

World,  excl.  exporters  and 

USSR 

20.9 

9.6 

19.2 

Total  grain  inch  rice: 

World 

56.4 

25.9 

40.6 

Developed 

40.9 

18.8 

40.8 

Developing 

19.2 

8.8 

12.6 

Centrally  planned 

35.9 

16.5 

33.0 

World,  excl.  exporters 

USSR  and  India 

21.1 

9.7 

12.5 

India 

10.0 

4.6 

7.1 

Food  grains: 

World 

33.6 

15.4 

25.3 

Developing 

17.2 

7.9 

12.9 

Excl.  India 

10.5 

4.8 

10.4 

India 

12.2 

5.6 

7.4 

1 See  footnote  number  2 of  table  18.  2 Refers  to  the  amount  of  reserve  stocks  needed  to  cover  the  maximum  actual  shortfall,  or  in 
the  case  oLimport  demand,  the  maximum  above-trend  fluctuation,  which  occurred  during  1960-73.  It  should  be  noted  that  the 
actual  maximum  shortfall  during  1960-73  was,  for  the  world  as  well  as  for  each  region,  less  than  the  indicated  reserve  necessary  to 
cover  shortfalls  at  the  95-percent  level.  The  reason  for  this  difference  is  that  the  statistical  test  used  corrects  for  a theoretical 
understatement  of  the  shortfalls  because  of  the  small  sample  of  years.  If  the  objective  for  holding  reserve  stocks  is  to  meet  the 
maximum  actual  shortfall  which  occurred  during  1960-73,  then  40.6  million  tons  in  the  case  of  total  grain,  including  rice,  would  be 
eld.  3 Rice  has  been  included  on  an  unmilled  basis. 
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Who  Would  Hold  Stocks? 


In  the  past,  the  United  States  and  Canada  held  most 
of  the  world’s  carryover  reserves  of  grain.  Most  of  the 
reserve  stocks  in  the  United  States  were  held  under 
Government  programs.  In  1961,  109  million  tons  of 
wheat  and  coarse  grains — 65  percent  of  total  world 
carryover  grain  stocks  (excluding  the  USSR,  the  PRC, 
and  East  Europe) — were  held  under  U.S.  Government 
loan  and  storage  programs. 

As  a result  of  recent  events,  U.S.  Government  stocks 
have  been  depleted  and  almost  all  U.S.  stocks  are  now 
held  by  the  private  sector.  Beginning  U.S.  grain 
stocks  for  1974/75  are  estimated  to  have  been  about 
27  million  tons,  down  from  41  million  tons  a year 
earlier.  U.S.  officials  have  stated  their  opinions  that, 
since  grain  stocks  benefit  the  entire  world,  other 
countries  should  share  in  the  costs  of  holding  them. 
The  present  world  grain  stock  level  and  the  stock 
level  in  the  United  States  have  been  very  much  affected 
by  recent  exceptional  events.  Having  relied  on  the 
United  States  to  hold  stocks,  many  countries  have  not 
been  accustomed  to,  nor  do  they  have  the  facilities 
and  machinery  to,  hold  large  amounts  of  stocks. 

Presumably,  the  private  sector  (farmers,  grain 
traders,  processors,  etc.)  will  adjust  their  stock-holding 
positions  to  their  expectations  of  the  balance  between 
the  costs  and  expected  financial  advantages  of  holding 
stocks.  However,  their  evaluation  of  the  risks  of 
possible  gains  and  losses  from  stock  holding  will  be 
greatly  affected  by  the  extent  to  which  governments 
try  to  manage  world  grain  markets.  Under  some  cir- 
cumstances, the  private  sector  may  be  quite  efficient 
in  accumulating  and  disposing  of  stocks,  and  may 
contribute  to  overall  efficiency  in  the  production  and 
marketing  of  grains.  This  seems  very  likely  to  be 
the  case  when  stocks  are  carried  through  the  market- 
ing year  from  one  harvest  to  the  next. 

However,  as  the  FAO  study  has  noted,  and  as  some 
other  studies  have  concluded,  there  are  not  likely  to 
be  sufficient  “private  incentives  to  hold  stocks  against 
j unforeseen  crop  failures,  or  successive  poor  crops.”  9 
But  it  is  precisely  the  problem  of  such  crop  failures 
and  their  unfortunate  impact  that  has  made  the  ques- 
tion of  who  holds  reserve  stocks  a major  issue  today. 

Where  Would  Stocks  be  Held? 

Traditionally,  grain  stocks  have  been  held  mainly 
in  exporting  countries.  These  countries  have  developed 
grain  storage  capacity  and  the  marketing,  administra- 
tive, and  organizational  mechanisms  to  handle  the 

"FAO,  World  Food  Security , op.  cit. 


storage  and  shipment  of  large  quantities  of  grain. 
While  it  may  be  desirable  for  larger  grain  stocks  to  be 
held  in  countries  such  as  the  USSR  and  India,  where 
shortfalls  are  especially  likely  to  take  place,  physically 
locating  grain  stocks  in  a large  number  of  places  would 
greatly  complicate  the  problem  of  mobilizing  these 
supplies  if  a serious  need  arose. 

For  this  reason,  establishing  large  amounts  of  addi- 
tional capacity  in  developing  countries,  or  even  in 
countries  with  reasonably  consistent  net  import  trends, 
is  questionable.  However,  some  increase  in  the  storage 
capacity  of  a greater  number  of  producing  countries 
is  probably  desirable.  The  question  of  the  physical 
location  of  stocks  is,  of  course,  very  different  from 
that  of  who  is  to  own  or  who  is  to  share  the  cost  of 
holding  them.  Stocks  could  be  held  in  one  country 
but  owned  by  another  as  long  as  there  was  assurance 
that  such  stocks  would  be  available  to  the  owning 
country  on  demand. 


Costs  of  Holding  Stocks 

The  costs  of  holding  stocks  will  depend  on  how 
long  the  stocks  are  held,  the  quantities  held,  and  the 
storage  and  interest  charges,  which,  in  turn,  depend 
on  how  long  stocks  are  held.  If  stocks  were  held  to 
cover  all  contingencies,  the  quantities  would  be  large 
and  used  very  seldom.  Assuming  annual  interest  and 
storage  charges  of  approximately  $10  per  ton,  the  cost 
to  the  world  of  holding  reserves  to  meet  most  of  the 
world’s  shortfalls  in  grain  production  would  amount 
to  approximately  $550  million  to  $800  million  a year.10 
These  costs  might  be  shared  among  countries  of  the 
world  in  relation  to  their  financial  ability  or  accord- 
ing to  the  degree  of  variation  in  grain  production,  or 
in  relation  to  benefits  received  from  a reserve  program. 

Possibilities  for  Reducing  the 
Need  for  Stocks 


Part  of  the  reason  for  the  rapidly  shifting  agricul- 
tural, including  trade,  events  of  1972-74  was  a lack 
of  widespread  knowledge  about  what  was  happening 
to  the  world  food  economy  and  a lack  of  coordination 
among  the  decisions  of  producers  and  importers  of 
grains.  If  a better  information  system  existed,  if  better 
forward  planning  occurred  between  importers  and 
exporters,  and  if  appropriate  adjustments  in  produc- 
tion patterns  were  made,  this  might  reduce  some  of 
the  uncertainty  of  the  past.  A reduction  of  uncer- 
tainty by  these  means  could  reduce  the  amount  of 
stocks  needed. 

“Annual  interest  and  storage  charges  are  representative  of 
pre-1973  costs.  Costs  of  holding  reserves  exclude  the  cost  of 
acquiring  the  grain  which  could  be  recovered  when  the  grain 
is  released  from  stocks.  If  grain  reserves  were  accumulated  at 
the  present  high  prices  and  interest  rates,  the  total  cost  of  stor- 
ing grain  is  more  likely  to  fall  in  the  range  of  $15  to  $20  per  ton. 
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Current  Information  System — 

Coverage  and  Shortcomings 

Statistical  and  intelligence  activities  relating  to 
world  food  and  agriculture  are  carried  out  by  FAO 
and  by  a number  of  countries  in  the  world.  FAO  relies 
very  heavily  upon  the  national  governments  of  the 
developed  countries  for  statistical  information.  A 
large  part  of  its  funds  and  personnel  are  devoted  to 
data  gathering  in  the  developing  countries,  where  FAO 
maintains  about  50  technical  assistance  personnel  to 
help  in  developing  agricultural  statistics.  For  the  past 
25  years,  much  of  this  assistance  has  gone  into  plan- 
ning and  training  for  decennial  censuses.  FAO  is 
now  trying  to  shift  its  emphasis  to  the  provision  of 
annual  estimates.11 

The  current  FAO  system  of  statistical  food  intelli- 
gence is  based  heavily  upon  the  statistics  of  ( 1 ) maj  or 
exporting  countries  of  food  and  feed  grains,  primarily 
the  United  States,  Canada,  Australia,  and  Argentina, 
which  have  good  statistical  systems;  (2)  major  com- 
mercial importing  countries  of  Western  Europe  and 
Japan,  which  have  well-developed  statistical  systems 
and  make  their  information  available;  (3)  countries 
such  as  the  USSR,  the  People’s  Republic  of  China, 
India,  Bangladesh,  and  Brazil,  which  have  limited 
information  systems  or  make  limited  amounts  of  in- 
formation available;  and  (4)  more  than  100  under- 
developed countries  whose  statistical  systems  are  not 
well-developed. 

While  the  statistics  of  the  developed  countries  with 
respect  to  current  developments  are  reasonably  good, 
those  of  the  developing  countries  usually  come  too  late 
to  be  used  as  a basis  for  decision  making.  To  improve 
on  this  information  gap,  FAO  created  an  “Early 
Warning  System  for  Food  Shortages”  in  1968  to  keep 
abreast  of  national  crop  failures  and  their  possible 
impact  on  the  world  food  situation  and  shortages. 
The  “early  warnings,”  however,  are  essentially  non- 
quantitative. 

A major  element  of  the  FAO  proposal  for  world 
food  security  is  for  an  information  exchange  system 
which  would  improve  the  early  warning  system  so  that 
appropriate  action  could  be  taken  in  time  to  deal  with 
potential  crisis  situations.  To  achieve  this  goal,  coopera- 
tion and  support  from  all  major  exporting  and  im- 
porting countries  are  needed.  The  Soviet  Union  is  not 
a member  of  FAO  and  has  not  yet  endorsed  the  prin- 
ciples and  objectives  of  the  FAO  proposal.  Develop- 
ment of  an  effective  international  food  security  sys- 
tem will  require  solution  of  the  problem  of  Soviet 
participation  or  nonparticipation. 

While  a much  improved  information  system  could 
reduce  the  degree  of  uncertainty  in  the  world,  it  would 


11  Arthur  B.  Mackie,  “The  Role  of  Information  on  the 
World  Food  Economy  and  Current  Information  Systems,” 
Economic  Research  Service,  unpublished. 


not,  of  course,  greatly  reduce  the  variability  in  produc- 
tion. Furthermore,  the  large  statistical  and  current 
estimate  systems  in  developed  countries,  such  as  the 
United  States,  have  not  been  successful  in  predicting 
near-term  developments  until  well  along  in  the  pro- 
duction year — especially  in  years  of  significant  devia- 
tions from  normal  weather  patterns.  Thus,  a better 
information  system  could  help  to  deal  more  effectively 
with  problems  as  they  develop  and  could  help  alleviate 
speculative  price  fluctuations.  But  it  is  not  likely  to 
reduce  the  need  for  stocks  if  they  are  defined  to  pro- 
vide supply  stability. 

Long-Term  Contracting 

Firm  forward  delivery  contracts  for  agricultural 
commodities  that  extend  2 or  3 years  in  the  future 
are  not  widely  used.  Forward  contracts,  if  they  tied 
down  a substantial  portion  of  the  available  export 
supply,  could  result  in  even  larger  fluctuations  in  the 
price  of  the  smaller  supplies  not  under  contract,  as 
is  now  the  case  with  sugar.  Beyond  12  to  18  months, 
price  uncertainties  are  extremely  large,  and  unless 
quantities  and  prices  are  fixed,  such  contracts  are  of 
limited  use.  Therefore,  extensive  use  of  firm  forward 
delivery  contracts  for  agricultural  commodities  cover- 
ing a 2-  or  3-year  period  is  not  a likely  prospect  for 
private  market  participants. 

Production  Adjustments 

The  rapid  reduction  of  wheat  area  in  the  United 
States,  Canada,  Australia,  and  Argentina  in  the  late 
1960’s,  and  the  increase  in  their  wheat  area  in  1973 
and  1974,  indicate  the  possibility  for  using  large 
production  adjustments  as  part  of  programs  to  ameli- 
orate the  impacts  of  unforeseen  fluctuations  in  pro- 
duction. These  production  adjustments  could  reduce 
the  need  for  very  large  stocks  and  help  to  replenish 
reserves  that  have  been  used.  However,  relying  on 
area  adjustments  for  quick  increases  in  production 
presupposes  the  existence  of  unused  resources  of  land, 
fertilizer,  and  other  inputs,  as  well  as  an  appropriate 
set  of  price  signals. 

The  grain  exporting  countries  are  the  only  ones 
which  have  had  idled  land  and  the  mechanized  capac- 
ity to  quickly  bring  such  land  into  production.  As  1974 
has  demonstrated,  however,  other  resources,  especially 
fertilizer,  were  much  less  flexible  and  the  weather  can- 
not be  counted  on  when  increased  production  is  de- 
sired. The  full-scale  effort  to  expand  grain  area  and 
production  in  the  United  States  in  1974  placed  an 
additional  burden  on  the  world’s  fertilizer  supplies, 
but  production  fell  sharply  below  expectations  because 
of  poor  weather. 

Production  adjustment  is  therefore  an  undependable 
device  for  augmenting  stocks  in  the  short  run  (1  or 
2 years).  While  the  existence  of  idled  land  was  a 
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characteristic  of  the  past  decade,  it  seems  quite  un- 
likely that  other  resources  such  as  machinery,  fertilizer, 
etc.  would  be  consistently  in  oversupply.  Production 
adjustment  would  be  more  effective  in  limiting  stocks 
once  reserves  were  rebuilt,  but  this  too  involves  the 
problem  of  idling  not  only  land  but  other  resources. 


An  International  Stocks  Arrangement? 

The  FAO  proposal  calls  for  a system  of  nationally 
held  stocks  with  an  exchange  of  information  and  inter- 
! national  consultation.  There  have  been  several  other 
proposals  ranging  from  a world  food  bank  to  inter- 
I national  commodity  agreements.  Of  all  the  proposals, 
i it  is  thought  by  many  observers  that  the  FAO  proposal 
i probably  has  the  best  chance  for  success.  FAO’s 
largely  voluntary  approach  would  not  overburden  a 
few  countries  with  maintaining  reserves  for  the  rest 


of  the  world.  Exporting  as  well  as  importing  countries 
would  share  the  responsibility.  If  properly  implemented 
by  all  major  exporting  and  importing  countries,  the 
FAO  food  security  program  could  have  the  merit  of 
reducing  the  probability  of  acute  food  shortages  and 
moderating  severe  price  instability. 

Ideally,  of  course,  the  objective  of  an  international 
stocks  arrangement  would  be  to  maintain  an  equitable 
and  more  stable  price  for  producers  and  consumers, 
and  to  stimulate  efficient  production  of  an  adequate 
supply  of  food.  In  practice,  however,  the  management 
of  stocks  is  a political  issue  influenced  by  pressures 
from  consumers,  producers,  taxpayers,  exporters,  and 
importers.  Too  large  or  too  small  a stock  level  will 
produce  unsatisfactory  results.  In  the  present  situation 
of  rapidly  growing  population,  high  food  prices,  high 
rates  of  inflation,  and  increasing  international  inter- 
dependence, the  world  clearly  has  a vested  interest  in 
producing  and  distributing  food  in  adequate  quantities 
and  at  prices  that  stimulate  needed  production  and 
reduce  wasteful  uses. 


6.  NUTRITION 


About  one  out  of  six  people  in  the  world 
is  undernourished.  Most  live  in  the  develop- 
ing countries,  where  food  production-  is  in- 
sufficient. The  daily  caloric  intake  there  aver- 
ages only  about  2,000  calories,  compared  with 
3,000  in  the  developed  countries.  Grain  com- 
prises about  two-thirds  of  the  diet  in  the 
developing  countries.  To  close  the  nutritional 
gap  would  take  only  about  2 percent  of  world 
grain  production,  but  the  problem  would  be 
to  collect  and  deliver  the  grain  to  the  mal- 
nourished people. 

In  the  past,  food  aid  has  served  partly  to 
reduce  market  prices  to  consumers  in  the  de- 
veloping countries.  To  make  more  grain  avail- 
able for  direct  human  consumption,  it  has 
been  suggested  that  grain  be  diverted  from 
livestock  and  poultry  feeding  in  the  developed 
countries.  However,  at  best,  that  would  seem 
to  be  merely  a short-term  emergency  solution 
as,  in  the  long  term,  grain  production  would 
adjust  to  the  reduced  demand. 


Consumption  Levels 

Food  consumption  per  person  in  1964-66  ranged 
from  a low  of  1,969  calories  in  the  East  Asia  and 
Pacific  region  to  over  3,100  in  many  developed  coun- 
tries. The  average  was  2,097  for  the  developing  coun- 
tries (including  Asian  centrally  planned  economies) 
and  3,043  for  the  developed  countries  (including  the 
USSR  and  Eastern  Europe)  (table  21).  In  1969-71 
the  average  had  risen  to  about  2,200  in  the  developing 
countries,  and  to  about  3,150  in  the  developed  coun- 
tries.1 

In  the  developed  countries,  a little  more  than  one- 
third  of  the  calories  came  from  direct  consumption 
of  cereals,  compared  with  about  62  percent  in  develop- 
ing countries.  The  average  person  in  developed  coun- 
tries consumes  nearly  three  times  as  much  sugar,  more 
than  four  times  as  much  meat  and  fats  and  oils,  and 
about  six  times  as  much  milk  and  eggs  as  the  average 
person  in  developing  countries. 


1  U.N.,  Assessment  of  the  W orld  Food  Situation,  op.  cit. 


Importance  of  Cereals 


Although  very  dependent  on  cereals  for  direct  hu- 
man consumption,  the  developing  countries  have  low 
levels  of  production  and  consumption  per  capita,  com- 
pared with  the  developed  countries  (table  22).  Of  the 
grain  used  in  the  United  States  and  Canada,  less  than 
10  percent  is  consumed  directly  for  food.  Over  90 
percent  is  fed  to  livestock,  producing  the  high  level 
of  livestock-product  consumption  typical  of  developed 
countries.  In  South  and  East  Asia,  practically  all  of 
the  cereals  produced  and  imported  are  consumed  di- 
rectly as  food — less  than  1 kg  per  capita  is  fed  to 
livestock. 

There  is  thus  a dual  dependence  of  the  world  on 
cereals.  In  many  of  the  developing  countries,  low  in- 
comes necessitate  diets  composed  largely  of  cereals. 
As  incomes  rise  from  very  low  levels  the  consumption 
of  grain  increases  rapidly,  giving  a relatively  high  in- 
come elasticity  of  demand  2 3 for  cereals  for  direct  con- 
sumption (ch.  9).  However,  in  North  America,  Europe, 
and  Oceania,  where  incomes  are  relatively  high,  the 
elasticity  of  demand  for  grain  for  direct  consumption 
as  food  is  negative,  and  the  amount  of  cereals  con- 
sumed per  person  directly  decreases  when  incomes  rise. 


Estimated  income  elasticity  of  demand  for  grains  for 
direct  consumption  3 


Wheat 

Rice 

Cereals 

Asia  and  Far  East 

.43 

.30 

.25 

India 

.50 

.40 

.25 

North  America 

-.31 

.19 

-.25 

Europe 

-.31 

.16 

-.29 

Oceania 

-.10 

.01 

-.10 

While  the  income  elasticity  of  demand  for  food  is 
low  in  the  developed  countries,  and  negative  for 
most  cereals,  the  demand  for  meat,  especially  beef 
and  veal,  is  relatively  high — more  than  .50  for  North 
America  and  .51  for  Western  Europe.  The  elasticity 
of  demand  for  livestock  products  is  even  higher  in 


2 The  income  elasticity  of  demand  is  a measure  of  the 
percentage  increase  in  the  quantity  demanded  of  a commodity 
associated  with  a 1-percent  increase  in  consumer  income. 

3 Consumed  directly  as  food  rather  than  fed  to  livestock. 
Source:  FAO,  Agricultural  Commodity  Projections,  1970-1980, 
op.  cit. 
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Table  21 -Calories  per  person  per  day  from  11  food  groups,  1964-66  average 
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Source:  FAO  Food  Balances  1964-66. 


Table  22-Annual  average  per  capita  production  and 
disappearance  .o f cereals,  1969-71 


Region 

Production 

Disappearance 

kgs.  per  capita 

Developing  countries 

157 

168 

East  Asia 

136 

174 

South  Asia 

144 

152 

Developed  countries 

571 

538 

United  States 

1,000 

813 

Canada 

1,500 

932 

World 

297 

300 

Source:  Foreign  Agricultural  Service  and  Economic  Research 
Service. 


developing  regions  (1.06  for  meat  in  Asia  and  the  Far 
East),  but  low-income  levels  place  these  products 
largely  out  of  reach  for  most  consumers. 

In  Japan,  Italy,  Germany,  and  Greece,  because  of 
rapid  economic  growth  since  the  1950’s,  “real”  food 
expenditures  per  capita  have  increased  by  60  to  100 
percent  and  consumption  of  animal  protein,  by  30  to 
94  percent.  There  is  every  indication  that  similar 
movements  in  this  direction,  although  not  as  fast  in 
many  developing  countries,  will  be  followed  in  the 
rest  of  the  world  as  per  capita  incomes  increase. 

Nutrition  and  Vulnerable  Groups 

Millions  of  people  in  the  world  suffer  from  malnu- 
trition. FAO  has  concluded  that  out  of  97  developing 
countries,  57  were  deficit  in  food  energy  supplies  in 
1970,  and  has  estimated  the  number  of  malnourished 


in  the  world  (excluding  Communist  Asia)  at  about 
460  million  people.4 

[ If 

Who  Are  the  Malnourished? 

\ S'1 

Malnutrition  is  primarily  a function  of  poverty.  Most 
of  the  world’s  malnourished  live  in  the  developing 
countries — in  the  Far  East  and  Africa.  Between  one- 
fifth  and  nearly  one-third  of  all  people  living  in  the 
Far  East  (excluding  Communist  Asia),  the  Near  East,  “! 
and  Africa  have  an  insufficient  food  supply,  compared 
with  only  3 percent  in  the  developed  countries  (table  ? 
23).  | ii 

| P 

Within  households  in  these  regions,  it  is  the  men, 
the  primary  earners  of  income,  who  often  get  first 
priority  in  the  allocation  of  food,  and  when  food 
shortages  are  especially  acute,  the  women  and  children  ^ 
may  be  the  most  deprived.  Children’s  malnutrition  is  I F 
also  affected  by  their  inability  to  ingest  sufficient  food  li|[ 
when  starchy  foods  are  the  main  staple.  FAO  has  1 F 
estimated  that  perhaps  one-half  of  the  young  children  ® 
in  the  developing  countries  may  suffer  in  varying  ■ « 
degrees  from  inadequate  nutrition.  cl 

How  Much  Would  it  Take  to  Feed  the 

World’ s Malnourished?  L 

:li 

Cereals  alone  could  conceivably  supply  the  calories  n 
and  much  of  the  protein  needed  by  the  world’s  mal-  «1 
nourished  people.  The  caloric  value  of  most  cereals  is  ii 
similar.  About  0.15  kilograms  daily  of  wheat,  rice,  si 
corn,  sorghum,  or  millet  would  provide  500  calories.  |i 
If  the  estimated  460  million  malnourished  people  in  F 
the  world  were  each  provided  daily  with  additional  n 
grain  equal  to  500  calories,  much  of  the  world  mal- 
nutrition would  be  alleviated. 


4 U.N.,  Preliminary  Assessment  of  the  World  Food  Situa- 
tion, op.  cit. 


Table  23— Estimated  number  of  people  with  insufficient  protein /energy  supply,  1970 


Region 

Population 

Percent  of 
population  below 
lower  limit 

Number 
below 
lower  limit 

billions 

percent 

millions 

Developed  regions 

1.07 

3 

28 

Developing  regions  excluding  Asian 
centrally  planned  economies 
Latin  America 
Far  East 
Near  East 
Africa 

1.75 

0.28 

1.02 

0.17 

0.28 

25 

13 

30 

18 

25 

434 

36 

301 

30 

67 

World  (excluding  Asian  centrally 
planned  economies) 

2.83 

16 

462 

Source:  U.N.,  Preliminary  Assessment  of  the  World  Food  Situation,  Rome.  1974. 
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I On  an  annual  basis,  about  25  million  tons  of  cereals 
would  be  needed,  about  2 percent  of  average  annual 

! world  cereal  production  during  the  last  decade.  The 
world  could  rather  easily  produce  2 percent  more 
grain.  But  the  mere  production  of  25  million  tons  more 
t grain  would  not  solve  the  problem  of  the  world’s  mal- 
, nourished. 

, The  most  difficult  problems  are  not  those  of  increas- 
ing production  of  food,  but  of  distributing  it  properly. 

I Nevertheless,  it  is  noteworthy  that  the  amounts  of 

I grain  needed  to  eliminate  the  worst  aspects  of  mal- 
nutrition would  be  only  about  twice  the  quantities  of 
grain  moved  under  food  aid  programs  in  the  past 
decade. 

However,  only  a small  share  of  food  aid  has  gone 
directly  to  the  malnourished.  Most  has  gone  to  reduce 
prices  and  benefit  all  consumers  in  the  receiving  coun- 
tries. Although  malnutrition  can  result  when  the  intake 
■ of  any  essential  food  element  is  too  low,  most  of  the 
world’s  underfed  suffer  primarily  from  inadequate 
caloric  intake,  which  for  the  developing  countries  is 
clearly  lriked  to  low  incomes. 

The  best  long-run  solution  to  the  problem  of  malnu- 
trition is  to  develop  programs  and  policies  to  provide 
farmers  in  the  developing  countries  with  techniques 
and  assistance  to  raise  their  production,  and  to  provide 
others  with  employment  opportunities  to  raise  their 
incomes  to  enable  them  to  pay  for  adequate  diets.  For 
some  developing  countries,  special  feeding  programs 
for  those  most  affected  by  malnutrition  may  be  needed. 
Fortification  of  foods,  educational  programs,  and  other 
means  may  also  contribute  to  improved  nutrition. 

The  Grain-Livestock  Issue 

Expenditures  for  food  account  for  only  15  to  16 
percent  of  private  consumption  expenditures  in  the 
United  States  and  Canada,  and  from  20  to  30  percent 
in  most  of  Europe  and  Oceania.  Because  these  per- 
centages are  so  low  and  because  cereals  constitute  only 
a small  fraction  of  the  diet  in  these  parts  of  the  world, 
high  cereal  prices  represent  a relatively  minor  problem 
for  most  consumers.  If  necessary,  they  can  change 
their  patterns  of  food  consumption  and  still  maintain 
adequate  nutrition. 

However,  in  developing  countries,  and  among  the 
poorest  in  all  countries,  expenditures  for  food  may 
take  50  percent  or  more  of  private  consumption  ex- 

Ipenditures.  Cereals  may  account  for  as  much  as  50 
to  70  percent  of  the  cost  of  food.  For  these  people,  a 
doubling  or  tripling  of  the  cost  of  cereals  is  a major 
disaster.  They  have  little  flexibility  in  switching  to 
other  foods  when  cereal  prices  are  high — a basic 
cereals  diet  leaves  only  inferior  cereals  or  starchy  root 
crops  as  an  alternative.  Consequently,  their  low  level 


of  food  consumption  must  decrease  even  further  when 
prices  of  cereals  rise. 

The  current  food  shortages  have  given  rise  to  the 
question : Should  people  in  the  developed  countries 
who  consume  large  quantities  of  grain  in  the  form  of 
livestock  products  forego  some  of  these  products  to 
release  cereals  for  the  world’s  poor?  On  a calorie  or 
protein  basis  it  is  more  efficient  for  people  to  consume 
grain  products  than  to  feed  grain  to  livestock  and  then 
to  consume  the  livestock  products.  Grain  consumed  as 
milled  or  baked  products  by  people  provides  two  to 
five  times  the  calories  it  would  if  converted  to  livestock 
products  and  then  consumed.  Furthermore,  the  protein 
and  other  nutrients  available  in  livestock  products  are 
not  necessarily  more  nutritious  than  those  in  cereals 
if  cereals  are  consumed  in  combination  with  other 
foods  containing  complementary  proteins  and  nu- 
trients. 

The  explanation  behind  the  higher  prices  for  live- 
stock products  relative  to  cereal  products  lies  not  only 
in  the  greater  costs  of  production,  but  also  in  con- 
sumer preferences.  Many  people  prefer  a portion  of 
their  food  in  the  form  of  livestock  products  when  they 
can  afford  it.  This  is  indicated  by  the  high  income 
elasticities  of  demand  for  livestock  products  in  nearly 
all  countries.  Wherever  income  levels  and  price  ratios 
between  grain  and  livestock  products  permit,  grains 
are  fed  to  livestock.  In  Australia  and  Argentina,  very 
little  grain  is  fed  to  cattle.  In  these  two  countries,  the 
value  of  livestock  products  relative  to  grains  is  not 
sufficient  to  permit  the  feeding  of  grain  to  livestock 
since  pastures  are  relatively  abundant. 

Even  in  the  United  States,  pasture  and  roughage 
provide  most  of  the  feed  for  livestock.5  In  addition  to 
private  self-denial,  other  measures  to  reduce  the 
amount  of  grain  fed  to  livestock  could  be  taken.  A 
variety  of  policies  conceivably  could  provide  oppor- 
tunities and  incentives  to  do  so.  In  the  United  States, 
cattle  consume  a large  share  of  the  grain  fed  to  live- 
stock. Leaner  beef  could  be  produced  with  much  less 
grain.  Consumer  preferences  and  the  costs  of  produc- 
tion underlie  the  relative  prices  of  fat  and  leaner  meat, 
but  changes  in  grading  standards  would  help  con- 
sumers adjust  their  consumption  patterns. 

In  any  case,  neither  government  actions  to  reduce 
grain  fed  to  livestock,  nor  voluntary  consumer  deci- 
sions to  reduce  meat  consumption,  would  directly  pro- 
vide food  to  the  world’s  hungry.  Such  measures  would 
reduce  the  demand  for  grain  and  in  the  short  run 
lower  grain  prices.  Poor,  malnourished  consumers 
would  benefit  from  lower  grain  prices,  but  so  would 
all  other  consumers.  However,  with  lower  grain  prices 
there  would  be  less  incentive  to  produce  grain.  It  is 
debatable  whether  continued  deliberate  restriction  of 
grain  consumption  would  significantly  reduce  the 

5 Livestock-Feed  Relationships,  National  and  State,  Statis- 
tical Bulletin  No.  530,  Economic  Research  Service,  USDA. 
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long-run  price  of  grain.  It  might  merely  reduce  the 
quantity  available  without  reducing  the  price,  or  it 
might  contribute  to  a return  to  grain  surpluses  and 
their  accompanying  familiar  problems. 

The  argument  for  restricted  consumption  of  live- 
stock products  rests  largely  on  the  assumption  that 
grain  is  in  short  supply,  that  future  grain  production 
possibilities  are  very  limited,  and  that  production 
would  not  be  very  responsive  to  price  changes.  Grain 
supplies  are  currently  tight,  but  this  is  a temporary 
situation  which  need  not  persist  into  the  future  (chs. 
1,  2,  and  4) . 

The  dramatic  shift  in  grain  prices  relative  to 
roughage  and  meat  prices  in  the  United  States  be- 
tween 1968-71  and  1972-74  (ch.  3)  can  be  expected 
to  bring  about  a substantial  change  in  the  feeding  of 
grain  to  livestock.- With  the  price  elasticity  of  demand 
for  meat  much  greater  than  that  for  grain  for  direct 


consumption,  increases  in  meat  prices  produce  a much 
sharper  reduction  in  the  quantity  of  meat  demanded 
(and  the  quantity  of  feed  grains)  than  in  the  quantity 
of  grain  demanded  for  direct  consumption.  Higher 
grain  prices  have  also  produced  demands  for  meat 
grading  systems  to  be  changed  to  reduce  the  amount 
of  grain  fed. 

There  are  moral,  ethical,  environmental,  and  health 
arguments  for  the  rich  to  alter  their  consumption  | to 
benefit  the  poor  which  jlo  not  | need  to  be  justified  by 
the  assumption  that  production  possibilities  are  lim- 
ited, or  that  food  will  be  more  costly  and  scarce. 
Feeding  the  world’s  malnourished  requires  a direct 
transfer  of  ijacome  or  food  in  the  short  run,  and,  in 
the  long  run,  necessitates  improvements  in  the  produc- 
tive capacity  or  income  opportunities  of  the  poor. 
Unless  an  effective  institutional  mechanism  is  es- 
tablished to  transfer  the  sacrifices  of  the  rich — 
in  food,  resources,  or  income — to  the  poor  and  mal- 
nourished, such  sacrifices  are  not  likely  to  be  effective. 
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7.  FOOD  AID 


The  large  food  aid  programs  of  the  1960's 
were  made  possible  by  the  buildup  of  surplus 
commodity  stocks  in  developed  countries.  Food 
assistance,  which  involves  emergency  relief  as 
well  as  efforts  to  upgrade  nutritional  levels  in 
needy  countries,  is  provided  directly  by  individ- 
ual countries  and  through  international  organi- 
zations. 

Food  aid  is  facing  such  policy  issues  as:  (1) 
will  the  developing  countries  provide  food  aid 
when  they  do  not  have  surplus  grain,  (2)  is  food 
aid  a disincentive  to  greater  food  production  in 
recipient  countries,  (3)  can  the  burden  of  sup- 
plying food  aid  be  more  widely  shared  among 
exporting  and  importing  countries,  and  (4)  can 
food  aid  be  coordinated  with  stock  piling  for 
world  food  security? 


Developing  countries  that  are  dependent  on  food 
; aid  are  feeling  the  most  severe  impact  of  tight  grain 
: supplies,  rising  food  prices,  fertilizer  shortages,  and 
oil  price  increases.  These  conditions  are  limiting  the 
short-  and  medium-term  prospects  for  food  aid  to  and 
food  production  increases  in  developing  countries. 
But  continued  population  growth  is  increasing  their 
need  for  food.  These  developments  are,  however,  gen- 
erating renewed  interest  in  food  production  and 
focusing  attention  on  the  issues  surrounding  food  aid. 

Most  of  the  food  aid  efforts  of  the  past  were  made 
possible  by  surplus  stocks  of  grains  and  other  com- 
modities which  no  longer  exist.  The  problem  of  food 
aid  is  therefore  much  more  difficult  and  would  require 
a genuine  sacrifice.  The  value  of  total  U.S.  food  aid 
(under  Government  programs)  has  remained  fairly 
constant  at  around  $1  billion  in  the  1970’s.  But  the 
volume  of  food  aid  has  declined  as  both  the  volume 
and  value  of  commercial  exports  has  risen. 

The  volume  of  commodities  delivered  under  the 
U.S.  aid  program  in  1974  may  be  the  lowest  since  the 
mid-1950’s,  when  shipments  began  under  P.L.  480. 

I However,  the  United  States  has  indicated  that  it  would 
i increase  the  amount  it  spends  on  food  shipments  to 
nations  in  need,  substantially  increase  its  assistance 
to  agricultural  production  programs  in  other  countries, 
and  join  in  a worldwide  system  of  food  reserves.1 

1 President  Ford,  Address  to  the  United  Nations  General 
|ji  Assembly,  Sept.  18,  1974. 


Food  Aid  Developments 

The  United  States  accounts  for  the  largest  portion 
of  food  aid  provided  to  developing  countries  either 
through  concessional  or  grant  terms.  The  term  con- 
cessional refers  to  sales  at  less  than  the  market  price, 
whereas  a grant  is  a gift.  In  recent  years,  other  devel- 
oped agricultural  exporting  countries  and  some  devel- 
oped importing  countries  have  become  involved  in 
food  aid  activities  on  a bilateral  basis.  Several  multi- 
lateral food  programs  have  also  evolved  as  further 
sources  of  food  to  developing  countries,  primarily  on 
grant  terms.  Most  of  these  food  programs  followed 
from  the  buildup  of  surplus  commodity  stocks  that 
occurred  in  the  1960’s. 

In  the  mid-1950’s  in  the  United  States,  food  aid  was 
considered  to  be  a means  of  distributing  surpluses 
with  minimum  interference  with  existing  markets,  as 
well  as  a way  to  develop  new  export  markets.  Food  aid 
came  to  be  viewed  as  an  integral  part  of  the  develop- 
ment process  in  that  it  could  be  used  as  a source  of 
finance  for  certain  projects.  It  was  also  meant  to 
improve  nutritional  levels,  thus  contributing  to  raising 
the  productivity  of  the  recipients  and  their  effective- 
ness in  development  efforts.  U.S.  food  aid  also  provided 
emergency  assistance — refugee,  disaster,  general  wel- 
fare, and  special  emergency  relief. 

World  food  aid  programs  are  both  bilateral  and 
multilateral.  Table  24  shows  the  combined  value  of 
both  types  of  programs,  by  donor  countries,  for  1960 
and  1965-73.  Of  the  nearly  $11  billion  worth  of  aid 
provided  between  1965  and  1972,  the  United  States 
accounted  for  80  percent,  Canada  for  7 percent,  Japan 
for  nearly  3 percent,  Germany  and  France  for  around 
2 percent  each,  and  other  developed  countries  for  the 
remaining  6 percent.  These  amounts  represent  the 
total  value  of  those  food  aid  contributions  given  or 
sold  to  developing  countries  at  less  than  market  prices. 
They  are  not  a measure  of  the  “concessional”  or  aid 
component,  i.e.,  they  do  not  measure  the  cost  to  the 
donor,  or  the  benefit  to  the  receiver  of  food  aid. 

Bilateral  Food  Aid 

Except  for  the  United  States,  almost  all  food  aid 
programs  are  grant  rather  than  concessional  (table 
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Table  24 - Value  of  bilateral  and  multilateral  food  aid  contributions  (disbursements)  of  developed  countries  to  multilateral  agencies 
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Source:  OECD,  “The  Food  Situation  in  the  Developing  Countries,”  Feb.  1974,  and  U.S.  Department  of  Agriculture. 


25).  The  six  original  members  of  the  European  Com- 
munity are  shifting  from  bilateral  programs  to  the 
multilateral  mechanism  of  the  Commission  of  the 
European  Community. 


U.S.  Program 

U.S.  food  aid  began  in  1955  under  P.L.  480  as  a 
temporary  measure  for  surplus  disposal.  In  January 
1967,  the  purpose  and  structure  of  P.L.  480  legisla- 
tion were  altered.  Sales  were  made  under  provisions 
of  a new  Title  I,  and  donations,  under  a new  Title  II. 
Title  I authorized  sales  of  U.S.  farm  products  for  con- 
vertible local  currencies  and  for  dollar  credits.  Such 
sales  totaled  $573  million  between  June  1973  and  July 
1974,  compared  with  $659  million  in  the  previous 
year.  Title  II  authorized  famine  relief  and  donations 
of  food,  both  directly  to  governments  and  through 
voluntary  and  international  organizations.  In  recent 
years,  the  grant  element  in  total  food  aid  has  declined, 
and  concessional  sales  for  long-term  dollar  credit  have 
become  larger. 

The  leading  recipients  of  U.S.  food  aid  shipments 
in  fiscal  year  1974  were  South  Vietnam,  Cambodia, 
India,  Bangladesh,  Pakistan,  the  Philippines,  Israel, 
Morocco,  Republic  of  Korea,  and  Indonesia.  The  prin- 
cipal commodities  provided  were  wheat,  feed  grains, 
rice,  soybean  oil,  and  dairy  products.  The  quantities 
shipped  equaled  an  estimated  3.7  million  tons — about 
half  the  fiscal  1973  level.  The  U.S.  contribution 
dropped  to  about  half  of  total  food  aid  and  conces- 
sional sales  by  all  countries  during  the  period,  includ- 
ing 2 million  tons  of  food  aid  from  the  USSR. 

U.S.  emergency  food  aid  has  been  provided  under 
Title  II  of  P.L.  480  in  the  form  of  government-to- 
government  donations  for  disaster,  refugee,  and  spe- 
cial emergency  relief,  donations  through  U.S.  volun- 
tary relief  agencies,  and  donations  to  the  World  Food 
Program. 

Under  Title  II,  agricultural  commodities  have  been 
donated  to  help  alleviate  famine  and  meet  other  extra- 
ordinary relief  requirements;  to  combat  malnutrition, 
especially  in  children;  to  promote  economic  and  com- 
munity development;  and  to  provide  food  for  non- 
profit school  lunch  and  preschool  feeding  programs 
in  several  developing  countries.  The  principal  recipi- 
ents of  U.S.  emergency  food  aid  in  fiscal  1973  were 
the  countries  of  Central  West  Africa  (Sahel  drought 
area),  Laos,  Pakistan,  Sudan,  and  Yemen. 

Title  II  contributions  to  the  World  Food  Program 
totaled  $55.2  million  in  fiscal  year  1974 — about  50 
percent  larger  than  for  fiscal  year  1973.  A total  of 
$3.9  million  went  for  emergency  and  disaster  relief 
in  1973. 

The  value  of  commodities  shipped  under  Title  II 
under  the  regular  and  special  emergency  food  aid 


programs  in  fiscal  year  1974  totaled  $122  million, 
12  percent  of  the  value  of  all  exports  under  P.L.  480. 

The  Title  II  program  has  shifted  over  time  to  putting 
emphasis  on  providing  nutritionally  significant  types 
and  amounts  of  food  to  people  judged  most  vulner- 
able to  the  effects  of  malnutrition— pregnant  and  nurs- 
ing mothers  and  preschool  children. 


Multilateral  Food  Aid 

The  major  multilateral  programs  are  the  World 
Food  Program  (WFP),  the  Food  Program  of  the 
Commission  of  the  European  Community  (CEC),  and 
the  Food  Aid  Convention  (FAC). 

The  World  Food  Program 

The  WFP,  a joint  program  of  United  Nations 
members  and  the  Food  and  Agriculture  Organization, 
was  established  as  a 3-year  experimental  program  in 
1962,  but  was  given  permanent  status  in  1965.  It  has 
a membership  of  more  than  100  countries,  including 
the  OECD  countries,  and  88  developing  countries. 
Since  1962,  the  developing  country  members  have 
contributed  2 to  5 percent  of  total  WFP  aid.  The 
major  donors  have  been  the  United  States,  which  has 
contributed  46  percent  of  the  total  value  of  WFP  aid 
since  1962,  followed  by  Canada  with  13  percent,  the 
EC,  11  percent;  Switzerland,  7 percent;  and  Denmark 
and  the  Netherlands,  each  with  6 percent. 

The  value  of  WFP  aid  increased  between  the  3-year 
pledging  period  1963-65  and  the  2-year  pledging 
period  1969-70  from  $85  million  to  $320  million. 
Total  contributions  for  1971-72  declined  and  the 
pledging  target  of  $300  million  established  for  the 
WFP  was  not  met.  The  target  for  the  1973-74  biennium 
of  $340  million  was  surpassed  by  $10  million.  For  the 
1975-76  biennium,  the  United  States  has  pledged  to 
underwrite  up  to  one-third  of  the  $440  million  WFP 
budget  target.  High  prices  have  reduced  the  quantity 
of  food  assistance  financed  under  the  program. 

WFP  aid  is  in  the  form  of  grants  only.  Most  donor 
pledges  have  been  commodities,  but  approximately  28 
percent  have  been  in  cash  and  services  such  as  mari- 
time transport,  insurance,  and  supervision  of  opera- 
tions. 

The  largest  portion  of  WFP  aid  has  been  used  as  a 
wages  fund  for  labor-intensive  development  projects, 
such  as  construction  of  storage  facilities,  road  con- 
struction and  repair,  minor  irrigation  works,  and 
community  development.  Some  10  to  15  percent  of 
WFP  grants  have  been  used  in  special  programs  pro- 
viding food  to  vulnerable  groups.  WFP  commodities 
have  also  been  used  for  emergency  relief  to  the 
drought-stricken  Sahel  countries. 
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Table  25-Bilateral  and  multilateral  food  aid  contributions  of  developed  countries,  estimated  disbursements,!  973 
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Source:  OECD,  “The  Food  Situation  in  the  Developing  Countries,’’  February,  1974  and  U.S.  Department  Agriculture. 


She  Food  Program  of  the  Commission  of  the 
European  Community 

The  European  Community  has  recently  become  a 
fairly  substantial  donor  of  food  aid  to  developing 
countries.  This  growth  was  the  result  of  large  surpluses 
of  grains  and  dairy  products  created  by  high  producer 
prices  for  these  commodities  under  the  Community’s 
Common  Agricultural  Policy.  Unlike  the  financial 
and  technical  assistance  extended  by  the  Community 
through  the  European  Fund  for  Development  (EFD), 
j which  is  restricted  to  Associated  Members  and  Terri- 
tories of  the  Community,  food  aid  may  be  provided 
to  any  developing  country.  Recently,  substantial  grants 
have  been  made  to  the  Sahel  countries  and  to 
Bangladesh. 

The  Community’s  food  aid  program  is  financed 
from  the  budget  of  the  Commission  of  the  European 
Community  (CEC).  In  the  1973-74  biennium,  the 
food  aid  budget  amounted  to  $227  million.  The  budget 
provided  for  1,287,000  tons  of  food  grains,  mainly 
wheat,  which  is  the  Community’s  total  annual  commit- 
1 ment  under  the  Food  Aid  Convention  discussed  below. 
An  estimated  $300  million  in  food  aid  is  expected  to 
be  provided  in  the  1974-75  biennium. 

On  the  average  from  1969  to  1972,  CEC  food  aid 
i was  composed  of  two-thirds  dairy  products  and  one- 
1 third  cereals.  Most  of  the  dairy  products  in  CEC  food 
J aid  are  pledged  for  distribution  through  the  World 
! Food  Program.  CEC  food  aid  is  given  exclusively  in 
! the  form  of  grants  to  recipient  countries,  most  of 
j whom  are  among  the  least  developed. 


The  Food  Aid  Convention 

Another  multilateral  mechanism  which  grew  out  of 
exporting  nations’  efforts  to  cope  with  chronic  wheat 
and  grain  surpluses  is  the  Food  Aid  Convention.  It  was 
created  as  part  of  the  International  Grains  Agree- 
ments of  1967  and  has  three  basic  goals:  (1)  to 
encourage  developed  countries  to  share  the  burden  of 
providing  food  aid  to  developing  countries,  (2)  to 
improve  the  prospects  for  wheat  trade  by  making 
surpluses  available  to  countries  unlikely  to  make  com- 
mercial purchases,  and  (3)  to  assist  developing  coun- 
tries which  are  wheat  exporters  by  directing  non- 
producing members  of  the  Convention  to  purchase  a 
fixed  proportion  of  their  wheat  imports  from  the 
developing  countries. 

Contributions  under  the  Food  Aid  Convention  may 
be  made  bilaterally  to  recipient  countries  or  through 
the  World  Food  Program.  The  United  States  uses  the 
former  method,  while  the  EC  has  used  the  second  in 


sending  its  surplus  dairy  products  to  developing  coun- 
tries. The  Food  Aid  Convention  has  been  criticized 
because  the  largest  part  of  its  food  aid  does  not  repre- 
sent an  addition  to  existing  contributions.  Neverthe- 
less, the  Food  Aid  Convention,  as  does  the  WFP,  rep- 
resents recognition  of  the  principle  of  wider  sharing 
in  food  aid  efforts. 


Policy  Issues 

The  nature  and  magnitude  of  bilateral  and  multi- 
lateral food  aid  programs  raise  a number  of  policy 
issues: 

1.  Surplus  disposal  or  conscious  programs.  U.S. 
and  other  food  aid  programs  resulted  from 
surpluses,  particularly  grains,  during  the 
1960’s.  A major  policy  issue  is  the  willing- 
ness of  developed  countries  to  commit  re- 
sources to  food  aid  in  periods  of  shortage  as 
well  as  surplus. 

2.  The  objectives  of  food  aid.  There  is  broad 
consensus  among  the  developed  countries  that 
food  aid  should  be  made  available  in  the 
event  of  natural  disasters  or  other  emer- 
gencies. Also,  it  is  widely  agreed  that  special 
assistance  may  be  required  in  the  short  run 
by  developing  countries  hard  hit  by  rising 
food,  oil,  and  fertilizer  prices. 

There  is  less  agreement  on  the  use  of 
food  aid  on  a medium  or  long-term  basis  for 
development  assistance.  In  the  absence  of  sur- 
pluses, food  aid  should  be  considered  as  an 
alternative  to  other  forms  of  aid.  Thus,  it 
should  be  evaluated  in  terms  of  its  contribu- 
tion to  development  efforts  in  relation  to  other 
forms  of  aid.  The  disincentive  effect  that  long- 
run  food  aid  might  have  on  agricultural  pro- 
duction in  the  recipient  country  must  be  con- 
sidered. 

3.  Wider  sharing  of  food  aid  efforts.  As  the 
events  of  1972-74  demonstrate,  the  United 
States  can  not  always  be  the  main  residual 
supplier  of  the  world’s  food  needs.  In  the  last 
half  of  the  1960’s,  the  United  States  accounted 
for  about  90  percent  of  total  world  food  aid. 
Since  1970,  the  food  aid  programs  of  other 
developed  countries  have  grown  substantially, 
while  the  value  of  U.S.  assistance  has  been 
leveling  off.  However,  the  total  quantity  of 
food  aid  has  declined  and  cannot  be  increased 
unless  additional  financial  commitments  are 
made. 
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8.  FACTORS  AFFECTING  THE  SUPPLY  OF  FOOD 


Land 


Although  the  world  now  uses  only  half  the 
land  area  potentially  suitable  for  crop  produc- 
tion, most  of  the  additional  land  lies  outside 
the  densely  populated  countries.  Thus,  a good 
part  of  future  food  production  gains  will  have 
to  come  from  yield-increasing  techniques — 
more  fertilizer,  improved  seed  varieties,  better 
cultural  practices,  and  so  on. 

The  long-run  prospects  for  fertilizer  supplies 
at  reasonable  prices  appear  to  be  good.  The  con- 
tinuing impact  of  improved  production  tech- 
nology is  evident  in  the  increasing  grain  yields 
in  the  developed  countries  and  in  the  archieve- 
ments  of  the  high-yielding  varieties  programs 
in  developing  countries.  Development  and 
utilization  of  irrigation  water  has  not  reached 
its  full  potential  around  the  world.  There  is 
much  discussion  pro  and  con  about  changes  in 
climate,  but  the  evidence  is  inconclusive. 


The  world’s  ability  to  supply  food  depends  on  (1) 
the  availability  and  use  of  land  and  other  resources, 
(2)  technology  for  raising  yields  and  increasing  the 
efficiency  of  crop  and  livestock  production,  (3) 
weather,  and  (4)  incentives  to  producers.  The  effi- 
ciency of  food  marketing  and  distribution  systems  and 
the  size,  organization,  and  management  of  agricultural 
enterprises  also  influence  food  supply. 


Recent  food  developments  have  been  seen  by  some 
as  indications  that  the  world  is  running  out  of  land  on 
which  to  produce  food;  that  crucial  yield-raising  in- 
puts, especially  fertilizer,  are  becoming  scarce;  that 
future  increases  in  yields  will  come  more  slowly  and 
will  be  harder  to  achieve;  and  that  the  world’s  weather 
is  changing — becoming  more  erratic  and  less  favor- 
able for  food  production.  Some  have  speculated  that 
because  of  these  conditions,  food  will  be  more  difficult 
to  produce  in  the  future,  prices  will  be  higher,  and 
supplies  will  be  less  stable  than  in  the  past. 


Availability 


Running  out  of  land  on  which  to  produce  more  food 
has  been  a concern  from  time  to  time  since  1796, 
when  Malthus  put  forth  the  idea  of  a limited  quantity 
of  land  and  the  unlimited  growth  of  population  and 
drew  from  this  concept  profound  and  discourag- 
ing implications  concerning  the  future  of  mankind. 
Although  new  sources  of  land  and  new  ways  of  increas- 
ing food  production  have  materialized  after  each  suc- 
cessive wave  of  anxiety  about  food  supplies,  the 
uneasiness  about  land  availability  persists. 

Several  recent  studies  on  land  availability  have 
come  to  essentially  the  same  conclusion:  at  least  twice 
as  much  land  is  physically  suitable  for  crop  produc- 
tion as  is  presently  used.  An  FAO  survey  of  land 
suitable  for  crop  production,  part  of  its  Indicative 
World  Plan,  the  most  detailed  and  comprehensive 
study  yet  undertaken  to  determine  the  future  possibili- 
ties for  world  food  production,1  concluded  that  land 
used  for  crops  in  the  developing  countries  in  1962 
was  only  45  percent  of  the  available  cultivable  land 
(table  26).  Of  the  total  land  area  in  developing  coun- 
tries (excluding  the  Near  East),  just  26  percent  was 
found  to  be  suitable  for  crops,  but  less  than  half  of 
that  was  actually  used  in  1962.  Parts  of  Asia  and 
North  West  Africa  are  approaching  the  limit  of  avail- 
able land  for  traditional  forms  of  crop  production 
(irrigation  potential  was  excluded  from  the  calcula- 
tions) because  of  heavy  population  density  in  Asia 
and  large  desert  areas  in  Africa. 

A more  recent  study,  undertaken  by  Iowa  State 
University,  considered  topography,  water  availability, 
the  absence  of  serious  problems  such  as  alkalinity, 
the  tvpes  of  crops  and  forages  which  could  be  grown, 
possibilities  for  multiple-cropping,  market  and  trans- 


1 Provisional  Indicative  World  Plan  for  Agricultural  Devel- 
opment, Food  and  Agriculture  Organization  of  the  United 
Nations,  C 69/4,  2 vols.  Aug.  1969. 
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Table  26-Land  used  for  crops  and  potential  use,  devel- 
oping regions 1 


Region 

Land  suitable  for  crops 

mil.  ha. 

percent  of 
total  land 

Africa,  So.  of  Sahara 

304 

19 

Asia  & Far  East 

252 

47 

Latin  America 

570 

29 

N.W.  Africa 

19 

6 

Total  or  average 

1,145 

26 

Land  used  to 

Region 

produce  crops,  1962 

mil.  ha. 

percent  of 
suitable  land 

Africa,  So.  of  Sahara 

152 

50 

Asia  & Far  East 

21  1 

84 

Latin  America 

130 

23 

N.W.  Africa 

19 

100 

Total  or  average 

512 

45 

Excludes  Near  East. 


Source:  Food  and  Agriculture  Organization  of  the  United 
Nations,  Indicative  World  Plan,  vol.  1,  p.  49,  Aug.  1967. 


portation  locations,  and  other  important  characteristics 
in  estimating  land  availability.2  The  study  estimated 
|that  3.2  billion  hectares  (7.8  billion  acres)  of  land 
in  the  world  could  be  used  to  grow  food  crops  and 
raise  livestock,  but  only  1.4  billion  hectares  (3.4  bil- 
lion acres)  are  presently  being  used. 

Although  the  world  as  a whole  is  clearly  not  run- 
ning out  of  land,  there  are  serious  regional  problems 
resulting  from  a combination  of  population  pressure 
on  land  and  difficulties  of  increasing  agricultural  pro- 
duction with  the  technologies  used  in  these  regions. 
But,  as  with  other  resources  and  economic  opportuni- 
ties, land  availability  is  quite  unequally  distributed 
among  the  world’s  developing  countries.  This  affects 
the  options  available  to  different  groups  and  different 
countries.  A very  large  proportion  of  the  world’s 
people  live  in  areas  where  possibilities  for  expanding 
the  area  cultivated  are  very  limited.  India,  Bangladesh, 
and  Egypt,  for  example,  must  turn  to  intensive,  land- 
conserving  methods  of  production  to  increase  food 
production.  Latin  America  and  Africa  have  both 
intensive  and  extensive  possibilities. 

Egypt  has  only  about  7 million  acres  of  land  under 
cultivation,  only  3 percent  of  its  total  area,  because 
the  rest  of  the  country  is  desert.  Bangladesh’s  agricul- 

2 Leroy  L.  Blakeslee,  Earl  0.  Heady,  and  Charles  F. 
Framingham,  World  Food  Production,  Demand  and  Trade, 
Iowa  State  University  Center  for  Agricultural  and  Rural  De- 
velopment, 1973.  Ames,  Iowa. 


ture  is  also  constrained  by  land  limits.  Most  of  Indo- 
nesia’s 130  million  people  live  on  Java,  Madura,  and 
Bali,  where  land  expansion  possibilities  are  quite  lim- 
ited. But  Sumatra,  Kalimantan,  and  the  Sulawesies 
have  vast  areas  of  land  as  yet  unoccupied. 

A similar  situation  exists  in  the  Philippines,  where 
people  are  concentrated  in  Central  Luzon  and  a few 
other  islands.  Java  and  Bali,  Central  Luzon,  Bangla- 
desh, the  Nile  Valley,  and  parts  of  India  have  the 
highest  population  densities  in  the  world.  The  latter 
three  areas  have  few  options  for  expanding  agricul- 
tural land,  but  Indonesia  and  the  Philippines  seem 
to  have  many.  However,  the  people  who  live  in  Java, 
IBali,  and  Central  Luzon  are  reluctant  to  move  unless 
they  can  have  a better  life  in  new  surroundings.  Peo- 
ple’s roots  and  traditions,  as  well  as  legal,  political, 
and  economic  constraints,  make  their  location  and  the 
conditions  prevailing  there  seem  preferable  to  jungle 
and  remote  areas,  where  land  is  available  in  an  abso- 
lute sense,  but  where  conditions  are  primitive  and  far 
from  the  amenities  of  civilization. 

New  land  is  constantly  being  brought  under  cultiva- 
tion in  many  places.  The  world  grain  area  increased 
at  a compound  rate  of  0.3  percent  annually  from  1960 
to  1971.  The  grain  area  in  the  developed  countries 
and  in  the  planned  economies  changed  verv  little, 
but  in  the  developing  countries  it  increased  by  1.1  per- 
cent annually.  In  parts  of  Africa  and  Latin  America, 
it  increased  from  2.0  to  3.7  percent  annually. 

Bringing  new  land  into  production  of  course  re- 
quires expenditures  of  resources  and  labor,  but  these 
costs  are  not  as  prohibitive  as  is  sometimes  argued. 
FAO  has  estimated  that  to  add  5 to  7 million  hectares 
to  food  production  would  cost  between  $137  and  $312 
per  hectare.3 


The  Declining  Dependence  of  Food  on  Land 

As  an  input  to  agricultural  production,  land  becomes 
less  important  as  people  learn  about  and  can  afford 
other  means  of  increasing  output,  and  as  the  costs  of 
expanding  land  use  rise  relative  to  other  inputs.  The 
developed  countries  rely  more  on  nonland  inputs  and 
improved  agricultural  technology  than  on  area  expan- 
sion to  increase  food  production. 

The  problem  facing  many  of  the  developing  coun- 
tries is  not  simply  limited  land,  but  that  their  land 
produces  so  little  because  of  low  yields.  Between  1960 
and  1971,  grain  area  expanded  1.1  percent  annually 
in  developing  countries,  but  grain  production  rose 
only  a little  more  than  2 percent  annually.  In  the 
developed  countries,  grain  production  increased  by 
2.5  percent  annually,  while  the  area  declined. 


3 U.N.,  The  World  Food  Problem — Proposals  for  National 
and  International  Actions,  Rome,  1974,  pp.  64-67. 
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Investments  in  inputs  and  land  improvement  could 
make  the  land  much  more  productive  in  many  develop-' 
ing  countries.  If  the  one-tenth  of  the  world’s  land  area 
now  used  for  crops  were  still  in  “its  natural  state,  it 
would  be  vastly  less  productive  than  it  is  today.” 4 
Even  before  modern  techniques- — fertilizer,  chemicals, 
irrigation,  and  new  seeds — were  used,  major  improve- 
ments in  land  were  made.  Most  of  the  soils  of  Western 
Europe  were  originally  very  poor,  and  Japan’s  soils 
were  originally  much  inferior  to  those  of  northern 
India  today. 

In  the  developing  countries,  land  is  especially  criti- 
cal in  food  production  because  human  labor  and  farm- 
produced  capital — draft  animals,  manure,  homemade 
equipment,  ditches,  and  wells — are  often  the  only 
resources  available  to  the  farmer  to  augment  his 
land’s  basic  production  capabilities.  The  contribution 
of  land  to  the  value  of  food  is  thus  high.  When  popu- 
lation presses  hard  on  the  land  area,  those  who  rent 
land  often  pay  50  percent  of  the  value  of  their  crop 
to  the  landowner.  While  tenant  and  sharecropper 
relationships  may  explain  part  of  this,  the  basic  rea- 
son is  that  land  makes  a large  contribution  to  the 
value  of  food  in  traditional  agriculture. 

In  the  United  States,  increases  in  food  production 
are  to  a large  extent  attributable  to  increases  in  non- 
land inputs,  and  food  prices  reflect  more  and  more 
off-farm  value  added.  Only  5 percent  of  the  retail 
cost  of  food  in  the  United  States  now  consists  of 
land  rent,  compared  with  8 percent  in  1930.  In  Great 
Britain,  land  rent  (including  buildings  and  land 
improvements)  accounted  for  40  percent  of  value 
added  in  agriculture  in  1855,  but  for  only  7 percent 
in  1965.5 


Fertilizer 


While  the  amount  of  land  that  could  be  brought 
into  production  is  perhaps  double  that  currently  used, 
all  recent  studies  of  world  food  production  conclude 
that  outside  of  Africa  and  Latin  America,  yield- 
increasing  techniques  will  be  the  primary  source  of 
future  growth.  In  the  1960’s,  only  45  percent  of  the 
increase  in  grain  production  in  developing  countries 
was  due  to  area  increases,  and  in  the  next  decade, 
this  proportion  will  decline  further. 

Fertilizer  is  a key  factor  in  yield  increases,  although 
it  must  be  combined  with  improved  varieties  of  seeds 
and  improved  cultural  practices  if  it  is  to  have  much 
impact  on  yields. 


4 Theodore  W.  Schultz,  The  Food  Alternatives  Before  Us: 

An  Economic  Perspective,  Agricultural  Economics  Paper  No. 
74:6,  May  25,  1974  (unpublished),  University  of  Chicago. 

6 Ibid. 


Past  Trends 

World  fertilizer  production  and  consumption  in- 
creased rapidly  but  unevenly  over  the  past  two  decades. 
Consumption  of  the  three  major  fertilizers  (nitrogen, 
phosphate,  and  potash,  or  N,  P,  and  K)  doubled 
between  1950  and  1960  and  tripled  from  1960  to 
1973.  The  rate  of  annual  increases  slowed  in  the  late 
1950’s,  rose  rapidly  to  nearly  11  percent  during 
1964-67,  and  slowed  to  6.5  percent  in  1972.  Nitrogen 
consumption  has  grown  the  most  rapidly  but  has  also 
experienced  the  largest  annual  fluctuations. 

Fertilizer  production  capacity  increased  20  million 
tons  during  1962-67,  with  the  developed  countries 
accounting  for  80  to  90  percent  of  the  growth.  This 
expansion  was  in  anticipation  of  large  increases  in 
demand,  induced  by  anxiety  in  1963-66  about  an 
approaching  world  food  famine,  and  was  facilitated 
by  important  technological  changes  and  the  develop- 
ment of  specialized  transportation  and  storage  facili- 
ties. Relatively  low  energy  costs  also  contributed  to 
growth  in  production  capacity  and  may  have  influ- 
enced the  location  of  plants  in  the  developed  countries. 

Fertilizer  demand  in  the  last  half  of  the  1960’s, 
was  not  as  great  as  had  been  expected,  however. 
Consumption  in  developed  countries  (expanding  at 
about  6 percent  per  year)  was  slowed  by  cutbacks  in 
agricultural  production  and  low  farm  prices.  In 
developing  countries,  fertilizer  consumption  grew 
almost  14  percent  annually,  but  this  was  still  slower 
than  had  been  anticipated  (table  27).  Overcapacity 
and  overproduction  drove  fertilizer  prices  down  from 
$90-$102  a ton  (bagged  urea  for  export)  in  1964  to 
$40-$45  a ton  in  late  1970.  About  20  percent  of  the 
existing  capacity  was  closed — the  older,  less  efficient 
plants. 

Western  Europe  and  Japan  have  been  the  major 
fertilizer  exporting  regions,  while  the  developing  re- 
gions of  Africa,  Uatin  America,  and  Asia,  including 
the  Asian  planned  economies,  have  been  large  net 
importers  (table  28).  North  America  and  the  USSR 
also  export  substantial  quantities,  but  while  the  ex- 
ports of  the  latter  have  increased  sharply  those  of  the 
former  have  fallen.6 

Low  prices  and  ample  supplies  facilitated  a large 
increase  in  fertilizer  aid  shipments  by  the  United 
States  (from  1.9  million  tons  product  weight  in 
1965/66  to  3.4  million  tons  in  1967/68)  and  by 
other  developed  countries.  They  also  contributed  sig- 
nificantly to  rapid  adoption  of  Green  Revolution  tech- 
nology in  Asia  during  1967-71.  But  the  ready  avail- 
ability of  fertilizer  at  low  prices — and  even  lower 
prices  under  aid  agreements — may  have  contributed 


6 The  largest  net  exporters  are:  for  nitrogen,  Japan  and 
Europe;  for  phosphate,  the  United  States;  and  for  potash, 
Canada. 
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Table  27 -Production,  consumption,  and  net  trade  in  fertilizer  (N,  P,  and  K) 


Item 

1962/63 

1966/67 

1970/71 

1971/72 

Rates  of  growth 

1962-71 

1967-71 

Production 

- - - - million  metric  tons  - — 

- - - - percent 

Developed  countries 

32.5 

49.4 

64.0 

67.7 

8.5 

6.5 

Developing  countries1 

1.5 

2.8 

5.3 

6.0 

16.7 

16.5 

Asian  planned  countries 

20  5 

1.4 

2.2 

3.0 

22.2 

16.5 

Total 

34.5 

53.6 

71.5 

76.7 

9.3 

7.5 

Consumption 

Developed  countries 

29.5 

42.9 

56.2 

58.9 

8.0 

6.5 

Developing  countries1 

3.2 

5.4 

9.1 

10.1 

13.6 

13.3 

Asian  planned  countries 

2 1.0 

2.5 

4.1 

4.6 

18.5 

13.0 

Total 

33.7 

50.8 

69.4 

73.6 

Net  imports 

Developed  countries3 

-3.0 

-6.5 

-7.8 

-8.8 

12.7 

6.3 

Developing  countries 

1.7 

2.6 

3.8 

4.1 

10.3 

9.5 

Asian  planned  countries 

20.5 

1.1 

1 .9 

1.6 

13.8 

7.8 

Excludes  Asian  planned  economies. 

Estimated. 

includes  stock  changes  and  losses. 

Source:  FAO  Annual  Fertilizer  Review. 

Table  28-Net  exports  of  nitrogen  fertilizer,  1967-72 1 

Region 

1967 

1968 

1969 

1970 

1 97  1 

1972 

1,000  short  tons 

North  America 

260 

570 

1,220 

920 

630 

640 

West  Europe 

2,010 

1,980 

2,280 

1 ,810 

1,730 

1,470 

East  Europe  & USSR 

-100 

10 

90 

240 

440 

830 

Japan 

1 ,030 

1,150 

980 

1,360 

1,560 

1 ,400 

Other  developed  nations2 

-100 

-130 

-1  20 

-10 

0 

-120 

Developed  regions 

3,100 

3,580 

4,450 

4,320 

4,360 

4,220 

Latin  America 

-370 

-520 

-560 

-530 

-65 

-690 

Developing  Africa 

-320 

-420 

-430 

-440 

-430 

-600 

Developing  Asia 

-1,330 

-1,880 

-1,720 

-1,620 

-1,190 

-1,310 

Developing  regions3 

-1,920 

-2,820 

-2,710 

-2,690 

-2,270 

-2,610 

Other  Asia4 

-1,210 

-810 

-1 ,430 

-1,600 

-1,900 

-1,700 

1 Negative  numbers  imply  net  imports.  2 Includes  South  Africa,  Israel,  and  Oceania.  3 Excludes  Other  Asia.  4 Includes  PRC,  Taiwan, 

North  Vietnam,  North  Korea,  and  Mongolia. 


Source:  Tennessee  Valley  Authority,  World  Fertilizer  Market  Review  and  Outlook, Muscle  Shoals,  Ala.,  forthcoming. 


to  a low  level  of  capacity  utilization  of  fertilizer  plants 
in  developing  countries  (50  to  60  percent)  and  to  the 
lack  of  a sense  of  urgency  about  the  need  to  build 
new  plants  there. 

Demand  for  fertilizer  began  to  grow  relative  to 
capacity  in  the  late  1960’s  and  early  1970’s,  but  this 
change  was  not  reflected  in  prices  until  1972  and 
1973.  In  1972,  prices  rose  30  to  50  percent,  and  in 
1973,  they  doubled  the  1971  level.  In  late  1973,  prices 
rose  even  more  sharply,  reaching  $300  to  $400  per  ton. 


The  Expected  Situation  in  1975,  1976,  and  1980 

Supply-demand  estimates  for  nitrogen  and  phos- 
phate in  1975  and  1976  indicate  a very  close  balance 
and  thus  a continuation  of  the  current  high  prices  for 
fertilizer.  Potash  supplies  will  tighten  because  much 
of  the  idle  equipment  in  Canada  will  require  substan- 
tial renovation  to  meet  additional  demand.  Upward 
price  pressure  is  expected  to  continue,  although  not  at 
the  rates  that  prevailed  between  mid-1973  and  early 
1974.  These  prospects  assume  a level  of  consumption 
roughly  on  trend  for  the  world,  but  more  may  be  con- 
sumed in  the  developed  countries  and  less  in  the 
developing  countries.  In  North  America,  mainly  in  the 
United  States,  a substantial  increase  in  fertilizer  con- 
sumption is  expected  during  1974/75.  Increases  in 
fertilizer  prices,  however,  could  dampen  this  demand 
by  1975/76.  Current  high  prices  have  caused  reduced 
purchases,  particularly  by  developing  countries.  Short 
supplies  and  the  high  prices  place  an  added  burden  on 
efforts  to  increase  food  production  in  those  developing 
countries  where  fertilizer  is  crucial — especially  the 
relatively  land-scarce  countries  of  Asia. 

High  prices  have  caused  manufacturers  to  use  avail- 
able capacity  at  near  the  maximum  in  the  developed 
countries.  The  developing  countries,  however,  still 
have  much  idle  capacity  although  their  operating 
rates  have  increased  somewhat.  Additional  improve- 
ment in  their  operating  rates  could  provide  the  critical 
margin  between  shortage  and  sufficiency. 

The  supply  of  phosphate  rock  is  expected  to  dimin- 
ish during  the  next  2 years.  Manufacturing  capacity 
appears  sufficient,  but  rock  supplies  will  continue  to 
be  tight. 

Between  1973  and  1980,  world  fertilizer  consump- 
tion is  expected  to  increase  at  a compound  annual  rate 
of  51/2  percent.  A similar  situation  exists  for  all  three 
nutrients^  although  nitrogen  consumption  should  grow 
somewhat  faster  than  that  of  phosphate  and  potash. 

Much  new  nitrogen  capacity  is  being  planned  as  a 
result  of  recent  high  prices.  Since  December  1973, 
capacity  for  roughly  17  million  tons  has  been  an- 
nounced. Based  on  the  Tennessee  Valley  Authority’s 
1980  midpoint  demand  estimates  (except  for  North 
America),  a substantial  surplus  of  over  5 million  tons 


of  capacity  could  occur.7  A substantially  higher  World 
Bank  estimate  of  demand  would  still  provide  a surplus 
of  nearly  2.5  million  tons.8  While  these  projections 
indicate  an  adequate  supply  of  fertilizer,  they  do  not 
allow  for  a substantial  increase  in  the  rate  of  fertilizer 
use.  If  a major  sustained  increase  in  fertilizer  use  in 
the  developing  countries  should  develop  or  be  fostered, 
additional  capacity  would  be  required. 

This  possible  nitrogen  surplus  in  the  late  1970’s 
would  be  modest,  however,  and  could  be  eliminated 
by  a slight  reduction  in  output  or  a slightly  faster 
rate  of  growth  in  demand. 

In  1973/74,  some  of  the  major  developed  countries 
reported  marginal  declines  in  fertilizer  consump- 
tion. Among  the  major  developing  countries,  only 
Bangladesh  reported  an  actual  decrease  in  fertilizer 
consumption.  Several  countries  did  not  increase  their 
consumption,  as  they  had  over  the  previous  5 years. 
India  increased  fertilizer  consumption  only  about  3 
percent,  compared  with  an  average  of  13.5  percent 
since  1967.  Thus,  limited  supplies  and  high  prices 
were  undoubtedly  a factor  in  slowing  food  production 
increases  in  these  countries  in  1973  and  1974. 

Estimates  of  1980  fertilizer  production  and  con- 
sumption for  major  countries  indicate  that  India  will 
take  China’s  place  as  the  world’s  largest  net  importer 
of  fertilizers,  particularly  nitrogen.  Although  India 
plans  to  increase  nitrogen  production  by  nearly  150 
percent,  its  nitrogen  imports  will  double  if  1980  con- 
sumption reaches  expected  levels.  China  may  be 
roughly  self-sufficient  by  1980. 


Future  Prices  for  Fertilizer 

Current  record -high  fertilizer  prices  have  been 
caused  primarily  by  a shift  in  demand  (due  to  high 
prices  for  agricultural  commodities)  coupled  with  a 
very  limited  capability  to  increase  fertilizer  supplies 
in  the  short  run.  Recent  price  increases  for  energy, 
particularly  oil,  have  raised  fertilizer  production  costs 
substantially,  especially  for  nitrogen  production,  much 
of  which  depends  directly  on  hydrocarbon  feedstocks 
such  as  natural  gas,  naphtha,  and  oil.  However,  in- 
creased energy  costs  account  for  only  a part  of  the 
tripled  prices  of  fertilizer  products.  Compared  with 
increased  demand  and  limited  capacity  the  effects  of 
higher  energy  costs  and  higher  plant  construction 
costs  are  relatively  minor. 


7 Based  on  Richard  B.  Reidinger,  The  World  Fertilizer 
Situation:  1975,  1976,  and  1980,  supplement  to  the  World 
Agricultural  Situation,  Economic  Research  Service,  Oct.  1974. 

8 The  World  Bank  estimated  1980/81  nitrogen  consump- 
tion at  62.9  million  tons.  Using  their  7.2  percent  growth  rate, 
about  58.7  million  tons  would  be  demanded  in  1980.  However, 
the  TV  A and  World  Bank  consumption  projections  are  below 
those  of  several  other  estimates. 
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Fertilizer  prices  are  expected  to  decline  significantly 
to  perhaps  $85  to  $125  per  ton  of  urea  (in  1971 
prices)  as  supply  catches  up  with  demand.  This  would 
be  well  above  the  price  levels  reached  between  1967 
and  1971  but  not  much  above  the  level  of  1960-65. 
Future  technological  change  to  lower  production  costs 
will  not  likely  overcome  increased  production  costs,  as 
in  the  past,  because  of  higher  construction  and  energy 
costs. 


Alternative  Projections 

A fertilizer  study  by  the  World  Bank  has  indicated 
a large  production  gap  in  1980/81  for  nitrogen  and 
phosphate,  compared  to  the  above  assumptions  of  a 
surplus.  Differences  between  the  two  projections  are 
due  primarily  to  differences  in  assumptions  and  show 
up  primarily  in  the  supply  estimates.  Several  impor- 
tant possibilities  for  future  fertilizer  supplies  are 
illustrated  by  a comparison  of  the  two  projections: 

(1)  The  supply  projections  in  the  World  Bank 
study  assume  that  much  of  the  planned  pro- 
duction increase  in  the  developed  countries 
will  not  materialize  because  of  high  energy 
costs.  Thus,  fertilizer  production  in  the  devel- 
oped countries  is  assumed  to  increase  only 
slightly,  by  less  than  5 million  tons. 

(2)  The  consumption  estimates  in  the  World 
Bank  study  are  only  slightly  higher  than  the 
above  estimates  for  1980 — 2.1  million  tons 
or  4 percent  higher  for  nitrogen,  and  0.8 
million  tons  or  2 percent  higher  for  phos- 
phate. 

(3)  In  view  of  the  assumption  that  the  developed 
countries  will  not  produce  additional  large 
quantities  of  fertilizer,  the  World  Bank  study 
is  concerned  with  creating  enough  production 
capacity  in  the  developing  countries  for  them 
to  not  only  become  self-sufficient  by  1980/81, 
but  to  also  supply  roughly  one-fourth  to  one- 
third  of  the  projected  gap  for  developed 
countries. 

As  a result,  the  World  Bank  study  suggests  a need 
for  about  14  million  tons  of  added  nitrogen  and 
phosphate  capacity  by  1980/81  in  the  developing 
countries,  while  recent  USDA  estimates  for  1980  indi- 
cate a possible  surplus  of  production  capacity  in  the 
world. 


Fertilizer  Issues 


The  current  situation  has  shown  that  under  tight 
supply  conditions,  many  developing  countries  which 


desperately  need  fertilizer  may  be  unable  to  bid  it 
away  from  the  developed  countries  that  produce  it. 
They  either  may  be  unable  to  afford  it,  or  they  may 
face  restrictive  policies  by  exporters  under  strong 
pressure  from  farmers  in  their  own  country.  In  addi- 
tion, shipping  costs  have  escalated  along  with  oil 
costs,  further  increasing  the  cost  of  fertilizer  in  devel- 
oping countries. 

Developing  countries  may  feel  fertilizer  has  become 
too  vital  to  their  security  and  progress  to  depend  as 
heavily  on  volatile  world  markets  as  they  have  in  the 
past.  In  the  long  run,  developing  countries  must 
greatly  increase  their  fertilizer  use,  and  some  of  them 
have  substantial  resource  advantages  over  the  tradi- 
tional fertilizer  exporting  countries.  The  OPEC  coun- 
tries could  also  increase  fertilizer  production  because 
of  low-cost  inputs.  They  could,  thereby,  make  a major 
contribution  to  assisting  the  poorer  developing  coun- 
tries. 

Fundamental  issues  are  raised  by  these  contrasting 
views  of  the  future: 

a.  Neither  the  USDA  nor  World  Bank  projections 
suggest  a substantial  increase  in  the  rate  of  growth 
of  fertilizer  demand  over  that  prevailing  in  the  last 
half  of  the  1960’s,  yet  that  was  a period  of  relatively 
slow  grain  production  growth.  If  faster  growth  in 
grain  production  is  desired,  especially  in  the  major 
grain-deficit  developing  countries,  more  fertilizer  will 
be  needed. 

b.  There  is  widespread  agreement  that  the  most  sig- 
nificant of  the  many  important  world  food  problems 
facing  the  world  today  is  the  need  to  increase  food 
production  in  the  developing  countries,  especially  in 
those  where  the  largest  deficits  occur.  This  is  not 
likely  to  happen  when  developed  countries  are  able  to 
bid  fertilizer  away  from  developing  countries  in  times 
of  shortage  and  if  the  rate  of  increase  in  fertilizer  use 
in  these  countries  is  not  expected  to  accelerate.  Chapter 
4 (Projected  World  Food  Supply  and  Demand)  of 
this  report  demonstrates  that  if  fertilizer  use  in  the 
developing  countries  is  increased  1 to  1*4  percent 
above  the  1960-72  trend,  the  size  of  the  projected 
grain  deficit  in  these  countries  for  1985  could  be 
reduced  sharply.  This  would  result  if  the  develop- 
ing countries  use  15  million  tons  more  fertilizer  in 
1985  than  they  would  if  the  present  trend  is  extrap- 
olated. To  be  effective,  of  course,  additional  resources 
and  improved  production  practices  would  need  to  be 
combined  with  the  additional  fertilizer,  but  the  issue 
is  clear — there  is  a relationship  between  how  much 
fertilizer  is  effectively  used  in  the  developing  coun- 
tries and  how  large  their  food  deficits  become. 

c.  The  issue  of  whether  the  needed  future  amounts 
of  fertilizer  are  to  be  produced  in  the  developed,  or 
developing,  or  the  OPEC  countries  is  not  one  for 
projections  to  resolve.  The  USDA  projections  indi- 
cate that  much  of  the  additional  fertilizer  will  come 
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from  the  developed  countries,  where  the  capital  and 
experience  exist,  as  happened  in  the  past  decade.  That 
there  are  sound  arguments  for  why  more  fertilizer 
should  be  produced  in  both  the  developing  and  OPEC 
countries  should  not  obscure  the  real  difficulties  in- 
volved. Among  these  difficulties  are  the  problems  of 
overcapacity  and  undercapacity  that  occurred  in  the 
fertilizer  industry  in  the  past,  the  problem  of  serious 
underutilization  of  capacity  in  developing  countries, 
and  the  problem  of  generating  the  desire  among  the 
OPEC  countries  to  use  some  of  their  new  wealth  to 
create  fertilizer  factories. 


Yield-Increasing  Technology 

In  addition  to  concerns  about  adequacy  of  land  and 
fertilizer  aroused  by  current  food  shortages,  questions 
have  been  raised  about  whether  technological  improve- 
ments will  permit  increases  in  crop  yields  in  the  future 
at  the  rates  achieved  in  the  past.  Attention  has  been 
focused  on  an  apparent  slowdown  in  the  rate  of  yield 
increases  for  some  crops  in  some  developed  countries 
and  on  the  apparent  loss  of  momentum  of  the  Green 
Revolution  in  developing  countries.9 

Between  1948-52  and  1966-70,  the  area  sown  to 
grains  increased  35  percent  in  the  developing  countries 
(excluding  Asian  planned  economies),  but  it  remained 
steady  in  the  developed  countries  (including  the  USSR 
and  East  Europe).  Yet,  the  developed  countries  ac- 
counted for  61  percent  of  the  gain  in  world  grain 
production  during  the  period  because  of  rapid  yield 
increases  (fig.  12). 


6 Allen,  George  R.,  “Confusion  in  Fertilizers  and  the  World 
Food  Situation,”  European  Chemical  News,  Oct.  1974. 


Table  29 - World  cereal  area,  yield,  and  production, 
1961  and  1972 


Item 

Area 

Yield 

Production 

mil. 

metric 

mil. 

ha. 

tons/ha. 

tons 

1961: 

Developed 

147 

2.1 

314 

Developing 

261 

1.1 

278 

Centrally  planned 

256 

1.3 

332 

World  total 

665 

1.4 

924 

1972: 

Developed 

146 

3.1 

452 

Developing 

290 

1.3 

367 

Centrally  planned 

263 

1.7 

456 

World  total 

698 

1.8 

1,275 

Source:  Food  and  Agricultural  Organization. 


In  1961,  the  developed  countries  produced  2.1  tons 
of  cereals  per  hectare,  while  the  developing  countries 
produced  just  over  1 ton-  (table  29).  By  1972,  yields 
in  developed  countries  had  reached  3.1  tons  per  hectare 
and  in  developing  countries,  1.3  tons.  In  North 
America,  per  hectare  yields  rose’  from  2.2  to  3.5  tons 
and  in  Western  Europe,  from  2.1  to  3.1  tons.  Countries 
within  these  rapid-growth  regions  had  even  higher 
yield  increases  (table  30). 


Table  30—  Cereal  yields, 
1972 

selected 

countries, 

1961  and 

Country 

1961 

1972 

Change 

metric  tons/ha. 

percent 

Belgium 

3.5 

4.2 

20 

France 

2.3 

4.2 

83 

Germany,  West 

2.5 

3.8 

52 

Italy 

2.1 

2.9 

38 

Sweden 

2.8 

3.5 

25 

United  Kingdom 

3.2 

4.1 

28 

Japan 

4.2 

5.5 

31 

United  States 

2.5 

3.9 

56 

Canada 

1.3 

2.0 

54 

Africa 

0.8 

1.0 

25 

Asia 

1.3 

1.6 

23 

Bangladesh 

1.6 

1.5 

-7 

PRC 

1.4 

1.8 

29 

India 

0.9 

1.1 

22 

Pakistan 

.9 

1.3 

44 

Philippines 

1.0 

1.2 

20 

Indonesia 

1.5 

2.1 

40 

Korea 

2.9 

3.4 

17 

Source:  Data  for  wheat  and  coarse  grains  are  from  the  Foreign 
Agricultural  Service;  data  for  rice  are  from  the  Food  and 
Agriculture  Organization. 


The  progress  in  Western  Europe  and  North  America 
was  essentially  a post-war  phenomenon  due  primarily 
to  greater  use  of  fertilizer,  improved  seed  varieties, 
and  better  cultivation  practices.  Prior  to  1940,  grain 
yields  in  most  parts  of  the  world  were  close  to  1 ton 
per  hectare. 

An  analysis  of  U.S.  grain  yields  during  1950-74  for 
corn,  wheat  and  grain  sorghum  shows  that  the  yield 
trend  has  been  strongly  upward  for  each  of  the  grains 
(table  31)  In  the  25-year  period,  wheat  yields  doubled 
and  corn  and  grain  sorghum  yields  about  tripled. 
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ALL  GRAINS:  AREA,  YIELD,  AND  PRODUCTION 


In  this  chart  the  area  of  each  rectangle,  determined  as  the  product  of  the  amount 
of  land  in  grains  (in  million  hectares  or  the  horizontal  axis)  times  yield  per  hectare 
(in  kilograms  on  the  vertical  scale),  represents  the  total  production  of  grains  in  million 
tons  for  an  indicated  group  of  countries  at  a specified  time.  All  four  rectangles  may 
be  compared  in  height,  in  width,  and  in  area. 

1.  Developed  countries  in  1966-70  accounted  for: 

a.  50  percent  of  area  in  grains 

b.  65  percent  of  world  grain  production 

c.  61  percent  of  the  increase  in  grain  production  over  the  1948-52  average 

d.  None  of  the  increase  in  world  grain  area 

2.  From  1948-52  to  1966-70  the  LDC's: 

a.  Increased  grain  area  35  percent,  reaching  nearly  300  million  hectares, 
thereby  catching  up  with  area  in  developed  countries, 

which  made  no  gain  over  this  period. 

b.  Increased  grain  yields  32  percent,  to  1.2  tons  per  hectare, 
nearly  equal  to  developed  countries'  1948-52  yields 
which  increased  63  percent  by  1966-70. 

c.  Increased  grain  production  78  percent  to  356  million  tons,  nearly 
equal  to  the  developed  countries'  1948-52  production, 

which  increased  64  percent  by  1966-70. 

The  increase  in  production  in  the  developing  countries  was  156  million  tons: 

45  percent  from  increased  area 
41  percent  from  increased  yields 

14  percent  from  combined  effect  of  increased  area  and  yields. 


U.S.  DEPARTMENT  OF  AGRICULTURE  NEG.  ERS  429-73  (12)  ECONOMIC  RESEARCH  SERVICE 

FIGURE  12 
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Table  31-U.S.  grain  yields,  1950-74 


Grain 

1950-54 

average 

1955-59 

average 

1960-64 

average 

1965-69 

average 

1970-74 

average 

metric  tons  per  hectare 

Wheat 

1.16 

1.49 

1.70 

1.85 

2.1 1 

Corn 

2.47 

3.06 

3.92 

4.93 

5.31 

Grain  sorghum 

1.22 

1.77 

2.68 

3.32 

3.39 

Barley 

1.50 

1.59 

1.82 

2.26 

2.27 

Oats 

1.22 

1.39 

1.57 

1.81 

1.80 

1970 

1971 

1972 

1973 

19741 

Wheat 

2.08 

2.28 

2.20 

2.14 

1.87 

Corn 

4.54 

5.53 

6.08 

5.74 

4.65 

Grain  sorghum 

3.16 

3.37 

3.81 

3.69 

2.92 

Barley 

2.30 

2.46 

2.35 

2.17 

2.05 

Oats 

1.76 

2.01 

1.83 

1.69 

1.71 

Preliminary. 


Source:  Statistical  Reporting  Service,  Agricultural  Statistics. 


There  is  no  sound  reason  to  believe  that  similar 
production  increases  are  not  possible  in  the  developing 
world.  Where  new  seeds,  fertilizer,  and  improved 
techniques  have  been  used  in  developing  countries, 
dramatic  yield  increases  have  taken  place. ' 

In  1972,  average  grain  yields  in  developing  coun- 
tries were  only  42  percent  of  those  in  developed  coun- 
tries, compared  with  52  percent  in  1961.  While  devel- 
oping countries  increased  yields  by  200  kilograms  per 
hectare  over  the  period,  the  increase  in  the  developed 
countries  was  1 ton  (1,000  kg).  This  worsening  of  the 
“yield  gap”  should  not  be  seen  as  an  inevitable  process 
which  cannot  be  changed.  It  reflects  the  slow  rate  of 
transformation  of  traditional  to  modern  agriculture,  a 
process  which  can  be  accelerated  with  better  policies 
and  more  production-oriented  assistance. 


The  Green  Revolution 

The  Green  Revolution  refers  to  the  adoption  of  high- 
yielding  varieties  of  grain — especially  wheat  and  rice 
- — and  an  associated  package  of  inputs.  The  varieties 
usually  have  short,  stiff  stalks,  are  highly  fertilizer 
responsive,  and  are  relatively  photoperiod  insensitive 
(are  flexible  as  to  planting  date  and  may  mature 
earlier).  They  are  continually  being  improved  through 
breeding,  particularly  to  incorporate  factors  which  will 


lead  to  yield  stability.  The  package  of  inputs  nearly 
always  includes  fertilizer  and  improved  management, 
and  usually  includes  insecticides,  pesticides,  and  water 
control.  Hence,  the  Green  Revolution  is  not  a single 
technique  or  event  but  a combination  of  techniques 
which  are  continually  being  modified. 

The  Green  Revolution  originated  in  Mexico  in  the 
mid-1940’s.  The  first  improved  wheat  varieties  were 
released  in  1948  and  were  followed  by  a constant 
stream  of  new  varieties.  Within  5 years,  new  varieties 
had  been  planted  on  50  percent  of  Mexico’s  wheat  land 
and  within  12  years,  on  90  percent.  Yields  had  doubled 
by  1958  and  doubled  again  following  the  introduction 
of  the  new  semidwarf  wheats  in  the  early  1960’s. 

Hybrid  corn  was  introduced  in  the  United  States  in 
the  early  1930’s.  It  spread  rapidly  within  a few  years 
through  the  central  Corn  Belt,  with  adoption  in  Iowa 
virtually  complete  by  1940.10  The  adoption  pattern 
followed  a similar  course  in  successive  waves  in  sur- 
rounding States  and  then  spread  to  southern  States 
during  the  1940’s  and  1950’s.  The  immediate  yield 
increases  were  impressive,  but  they  were  followed  by 
successive,  strong  advances  that  continued  through  the 
1950’s  and  the  1960’s,  as  well  as  into  the  most  recent 
years.  For  both  the  hybrid  corn  in  the  United  States 

10Zvi  Griliches,  “Hybrid  Com:  An  Exploration  in  the 
Economics  of  Technological  Change,”  Econometrica,  Oct.  19o7. 
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and  the  new  wheats  in  Mexico,  yield  increases  were 
not  exhausted  in  the  first  few  years  after  adoption, 
but  continued  as  the  farmers  and  the  seed  breeders 
learned  to  exploit  the  potentialities  and  as  more  inputs 
became  available. 

Outside  of  Mexico,  high-yielding  varieties  (HYV) 
of  wheat  and  rice  were  introduced  in  the  mid-1960’s 
and  were  adopted  rapidly  in  selected  areas  (fig.  13). 
By  1972/73,  the  HYV  wheat  area  in  Asia  and  North 
Africa  totaled  about  17  million  hectares,  and  the  rice 
area  was  approximately  16  million  hectares.  In  Latin 
America,  nearly  a half-million  hectares  of  HYV  rices 
were  planted. 

While  HYV  area  in  Asian  developing  nations  has 
been  assuming  significant  proportions  (roughly  35 
percent  of  the  wheat  area  and  30  percent  of  the  rice 
1 area  excluding  the  centrally  planned  economies),  in 
other  areas  of  the  world  (aside  from  Mexico)  it  has 
remained  relatively  small.  The  Green  Revolution  has 
thus  been  highly  concentrated  in  Asia,  and  within 
Asia  it  has  been  very  heavily  concentrated  in  a few 
countries.  In  1972/73,  India  and  West  Pakistan  to- 
gether accounted  for  nearly  81  percent  of  the  total 
HYV  wheat  area  in  Asia.  The  rice  area  was  not  con- 
centrated to  quite  the  same  degree:  India,  the  Philip- 
pines, Indonesia,  and  Bangladesh  accounted  for  about 
83  percent  of  the  total.  India  alone  represented  61 
percent  of  the  wheat  area  and  55  percent  of  the  rice 
area. 

Within  these  countries,  the  regional  distribution  of 
the  HYV’s  was  not  even.  In  India,  48  percent  of  the 
; HYV  wheats  were  concentrated  in  two  states,  and  40 
percent  of  the  HYV  rice  varieties  were  concentrated 


in  two  other  states.  The  uneven  distribution  was 
more  pronounced  in  Pakistan:  74  percent  of  the  HYV 
wheat  was  located  in  one  province  and  77  percent  of 
the  rice  in  another.  While  areas  of  concentration  in 
South  Asia  correspond  to  the  location  of  overall  wheat 
or  rice  production  to  some  extent,  they  are  also  tied 
to  the  availability  of  irrigation. 

The  Green  Revolution  has  not,  therefore,  been  a 
solution  to  the  food-deficit  problem  in  the  tropics,  nor 
has  it  failed  because  shortages  have  reemerged.  Only 
a few  years  have  elapsed  since  the  HYV’s  were  first 
disseminated  in  Asia,  and  just  as  it  took  from  one  to 
two  decades  for  hybrid  corn  in  the  United  States  and 
HYV  wheat  in  Mexico  to  achieve  full  adoption  and 
high  sustained  yields,  it  will  take  time  in  Asia. 


Life  Cycles  of  Agricultural  Technology 

Most  agricultural  technologies  must  embody  certain 
common  features  if  they  are  to  be  adopted.  And  if 
adopted,  they  follow  a fairly  predictable  life  cycle.  To 
be  adopted  initially,  a technology  usually  has  to  show 
potential  for  increasing  farm  profits  by  lowering  pro- 
duction costs  per  unit.  Under  market  conditions,  cost- 
reducing  innovations  normally  result  in  expanded  out- 
put. The  usual  adoption  rate  of  a technology  follows 
an  S-shaped  curve  (fig.  14).  At  first  the  innovation  is 
tried  by  a few  operators,  then  the  rate  of  adoption 
increases,  and  finally  tapers  off  as  the  technology 
becomes  fully  adopted  or  is  adopted  as  far  as  existing 
circumstances  permit.  Progressive  regions  go  through 
the  process  more  quickly  than  poorer  regions.  This 
pattern  is  reflected  in  the  adoption  pattern  for  hybrid 
corn  in  the  United  States  (fig.  15). 


ESTIMATED  HIGH-YIELD  WHEAT  AND  RICE  AREA, 
ASIA  AND  NORTH  AFRICA,  1965/66  TO  1972/73 
(Excluding  Communist  Nations) 
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THE  S-SHAPED  ADOPTION  CURVE 


SOURCE:  BARBARA  HARRISS,  "INNOVATION  ADOPTION  IN  INDIAN  AGRICULTURE-THE 

HIGH  YIELDING  VARIETIES  PROGRAMME,"  MODERN  ASIAN  STUDIES,  JANUARY  1972, 
p,  74 
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Figure  14 


The  first  adopters,  in  return  for  the  risks  they  take, 
usually  reap  the  greatest  returns.  As  more  and  more 
farmers  adopt  the  practice  and  output  expands,  prod- 
uct prices  decline.  The  final  group  of  farmers  to  take 
up  the  practice  may  not  realize  as  much  profit  but  may 
have  to  adopt  it  just  to  keep  their  costs  in  line  with 
other  farmers. 

The  process  is  not  “equitable”  to  producers — not 
everyone  who  adopts  the  practice  gets  the  same  return. 
Income  disparities  among  producers  may  even  be 
widened.  Consumers,  however,  generally  benefit 
through  added  supplies  at  lower  prices. 


Are  the  High-Yielding  Seeds  Following  the 
Same  Pattern? 

The  increase  in  area  planted  to  the  HYV’s  suggests 
a very  rapid  rate  of  adoption  in  certain  Asian  nations. 
In  some  of  the  most  advanced  areas,  such  as  Pakistan’s 
Punjab,  farmers  were  quicker  to  adopt  the  new  wheat 
seed  and  less  conservative  in  using  it  than  were  Iowa 
farmers  in  adopting  hybrid  corn  in  the  1930’s  and 
1940’s.  No  country  has  reached  100-percent  adoption 
for  several  reasons: 

(1)  Farm  size,  credit  availability,  and  tenure 
have  stopped  some  farmers; 
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(2)  Uncertainty  and  risk,  both  economic  and 
agronomic,  have  stopped  others; 

(3)  Agro-climatic  factors  may  not  favor  adoption 
in  some  areas  since  water  control  and  tem- 
perature are  crucial. 

Associated  Inputs 

The  HYV  seeds  are  only  one  component  of  the  Green 
Revolution.  The  other  major  ingredients  are  (1)  im- 
i proved  water  control,  (2)  increased  use  of  farm 
chemicals  for  fertilization  and  plant  protection,  and 
(3)  improved  management  practices  such  as  seedbed 
preparation,  seeding  rates,  weed  control,  and  timing 
of  fertilizer  applications.  But  many  farmers,  even 
if  they  fully  adopt  the  HYV’s,  fail  to  adopt  all  of  the 
recommended  package  of  inputs  or  practices.  By  1969, 
jl  for  example,  only  12  percent  of  the  HYV  farmers  in 
| India  were  fully  following  recommendations  and  much 
j the  same  was  true  in  the  Philippines.  As  a result,  yidd 
increases  were  small. 

Many  of  the  same  factors  which  retard  the  adoption 
of  the  seeds  also  retard  the  adoption  of  the  associated 
inputs.  The  main  difference  is  that  the  other  inputs 
often  cost  much  more.  Fertilizer  is  a particularly  sig- 
j nificant  cost  factor.  Many  farmers  have  settled  for  a 
i modified  input  package — one  with  a rather  low  invest- 
) ment  in  fertilizer.  This  provides  some  yield  increase 
| but  does  not  expose  the  farmers  to  high  risks.  For  a 
variety  of  reasons,  the  recommended  levels  may^not  be 
' economic.  Also,  the  needed  inputs  may  simply  not  be 
j available  in  the  right  form  at  the  right  time.  If  any  one 
of  the  inputs  is  lacking,  the  potential  offered  by  the 
j high-yielding  varieties  may  not  be  realized.  Thus,  fac- 
tors relating  to  input  costs  and  availability  may  be 
I limiting  the  Green  Revolution’s  potential.  It  is  this 
which  has  produced  the  recent  anxiety  about  the  im- 
pact of  fertilizer  shortages  and  high  fertilizer  prices  on 
developing  country  food  production. 


Seed  Multiplication  and  Distribution 

At  this  point  in  the  Green  Revolution,  there  is  a 
tendency  to  take  seed  for  granted.  But  the  new  seeds 
must  constantly  be  replaced  with  newer  seeds  and 
much  of  this  work  must  be  done  in  the  country  and 
even  regions  where  they  are  used.  Most  developing 
countries,  however,  do  not  have  a highly  advanced 
seed  industry.  FAO  has  recently  suggested  that  the  lack 
of  a commercial  supply  of  high-quality  improved  seeds 
has  been  one  of  the  main  bottlenecks  limiting  the  rapid 
and  sustained  spread  of  the  HYV’s. 

This  may  not  matter  so  much  at  first,  when  areas  are 
limited  and  reliance  can  be  placed  on  imported  seed. 
But  within  a few  years  and  as  area  planted  expands, 
seed  must  usually  come  from  domestic  sources.  If  the 
Green  Revolution  is  to  be  maintained  or  expanded  in 
the  future,  much  more  seed  breeding  and  better  quality 
seed  distribution  is  needed  in  developing  countries. 


Irrigation  and  Water  Control 

The  value  of  irrigation  as  an  input  for  increasing 
production  has  become  increasingly  important  with  the 
advent  of  the  Green  Revolution.  In  many  areas,  irriga- 
tion is  both  a crucial  input  and  a prerequisite  for 
improved  production. 

To  gauge  both  the  impact  of  future  droughts  on 
production  and  the  possibilities  for  future  agricultural 
progress,  it  is  useful  to  examine  which  countries  have 
the  most  irrigation  (table  32)  and  which  countries  are 
most  intensively  irrigated  (table  33).  The  top  five 
countries  in  terms  of  irrigated  area — the  People’s 
Republic  of  China  (PRC),  India,  the  United  States, 
Pakistan,  and  the  USSR — have  over  70  percent  of  the 
world’s  irrigated  area,  with  the  PRC  alone  accounting 
for  almost  40  percent. 


PROPORTION  OF  CORN  ACREAGE  PLANTED  WITH  HYBRID  SEED 


YEARS 


SOURCE  ZVI  GRILICHES.  "HYBRID  CORN:  AN  EXPLORATION  IN  THE  ECONOMICS  OF 
TECHNOLOGICAL  CHANGE,"  ECONOMETRICS.  OCTOBER  1957,  p.  502. 
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Table  32-Major  irrigating  countries,  according  to  amount  of  irrigated  area 1 


Country 

Year 

.2 

Cultivated 

area3 

Irrigated 

area 

Percentage 

irrigated 

Percen t 

“ 

— 1,000  hectares  - - - - 

China  (PRC) 

1967 

(1960) 

110,300 

75,980 

68.9 

India 

1968 

164,610 

27,520' 

16.7 

United  States 

1969 

192,318 

15,832 

8.2 

Pakistan 

1969 

19,235 

12,505 

65.0 

USSR 

1970 

232,809 

1 1,100 

4.8 

Indonesia 

1969 

18,000 

6,800 

37.8 

Iran 

1971 

16,727 

5,251 

31.4 

Mexico 

1960 

(1964) 

23,817 

4,200 

17.6 

Iraq 

1970 

(1963) 

10,163 

3,675 

36.2 

Egypt 

1971 

2,852 

2,852 

100.0 

Japan 

1970 

5,510 

2,836 

51.5 

Italy 

1971 

(1960) 

12,409 

2,444 

19.7 

Spain 

1970 

20,626 

2,435 

11.8 

Thailand 

1965 

(1969) 

1 1,415 

1,830 

16.0 

Argentina 

1968 

(1959) 

26,028 

1,555 

6.0 

Turkey 

1970 

(1967) 

27,378 

1,549 

5.7 

Australia 

1969 

44,610 

1,476 

3.3 

Chile 

1965 

(1964) 

4,632 

1,091 

23.6 

Peru 

1971 

2,979 

1,116 

37.5 

Bulgaria 

1971 

4,516 

1,021 

22.6 

Total4 

1,457,000 

203,600 

14.0 

1 Includes  individual  countries  having  irrigated  areas  exceeding  1 million  hectares.  2 Year  refers  to  year  for  which  data  on  cultivated 
area  apply ; year  in  parentheses  refers  to  year  for  irrigation  data  when  different  from  year  for  cultivated  area.  3 Cultivated  area  is  arable 
land  plus  land  under  permanent  crops.  4 Total  and  numerical  values  should  be  regarded  as  approximate  because  of  incomparability  of 
data  between  countries  and  different  years  of  data  collection. 

Source:  F AO,  Production  Yearbook,  1971,  and  earlier  years. 


In  judging  a country’s  agricultural  productivity  and 
ability  to  withstand  drought,  however,  the  degree  of 
irrigation  coverage  may  be  more  important  than  total 
area  irrigated.  Taiwan,  Egypt,  the  PRC,  Japan,  and 
Pakistan  are  the  top  five  countries  in  percentage  of 
land  irrigated.  Rice  is  a major  irrigated  crop  in  Japan 
and  Taiwan,  and  these  countries  have,  respectively,  the 
first  and  third  highest  rice  yields  in  Asia.  South  Korea, 
with  nearly  80  percent  of  its  rice  land  irrigated,  ranks 
second  in  yields.  Egypt’s  yields  for  premium  cotton  are 
among  the  highest  in  the  world.  Israel  has  invested 
heavily  in  irrigation  and  has  become  an  important 
exporter  of  high-value  crops  such  as  fruits  and  winter 
vegetables,  and  has  also  developed  some  of  the  most 
advanced  irrigation  technology  in  the  world. 

The  PRC'  ranks  first  in  area  irrigated  and  second  in 
the  share  of  cultivated  area  irrigated,  according  to  FAO 
data.  In  contrast  to  the  PRC,  India — which  is  second 
in  irrigated  area — ranks  twenty-third  in  proportion  of 
the  crop  area  irrigated.  Indian  yields  for  rice,  a prin- 
cipal irrigated  crop  in  both  countries,  are  only  slightly 
over  half  of  Chinese  yields.  India  does  have  several 
very  heavily  irrigated  states,  such  as  the  Punjab,  and 


in  years  of  drought  these  regions  supply  much  of  the 
food  needed  in  the  drought  areas. 

But  a vital  issue,  one  often  neglected  in  irrigation 
development  in  the  developing  countries,  is  the  need 
for  good  control  over  the  time-quantity  distribution  of 
water  received  during  the  season,  or  at  least  a pre- 
dictable and  certain  water  supply  matched  to  crop 
requirements.  This  issue  is  as  much  a matter  of  the 
institutions  developed  for  operation  and  administration 
of  the  systems  as  it  is  of  the  engineering  for  construc- 
tion and  design.11 

Underutilization  of  new  irrigation  facilities  by 
farmers  is  a common  problem  in  developing  countries. 
This  underutilization  has  been  attributed  to  various 
causes — including  tradition-bound  peasants,  other  so- 
cial and  cultural  factors,  scarcity  of  local  investment 
resources,  and  lack  of  cooperation — but  the  timing  of 


11  See,  for  example,  Richard  B.  Reidinger,  “Institutional 
Rationing  of  Canal  Water  in  North  India:  Conflict  between 
Traditional  Patterns  and  Modern  Needs,”  Economic  Develop- 
ment and  Cultural  Change,  Oct.  1974. 
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Table  3 3 -Twenty’ -five  major  irrigating  countries,  according  to  percentage  of  area  irrigated1 


Country 

Year 

2 

Cultivated 

area3 

Irrigated 

area 

Percentage 

irrigated 

1,000 

Percent 

hectares 

Egypt 

1970 

2,852 

2,852 

100.0 

China 

1967 

(1960) 

1 10,300 

75,980 

68.9 

Pakistan 

1969 

19,235 

12,505 

65.0 

Taiwan 

1969 

867 

500 

57.7 

Japan 

1970 

5,510 

2,836 

51.5 

Israel 

1971 

417 

173 

41.5 

Albania 

1967 

556 

227 

40.8 

Indonesia 

1969 

18,000 

6,800 

37.8 

Peru 

1971 

2,979 

1,116 

37.5 

Iraq 

1970 

(1963) 

10,163 

3,675 

36.2 

Korea,  Rep.  of 

1969 

(1968) 

2,31  1 

759 

32.8 

Iran 

1971 

16,727 

5,251 

31.4 

Cyprus 

1968 

(1967) 

432 

102 

23.6 

Chile 

1965 

(1964) 

4,632 

1,091 

23.6 

Ceylon 

1970 

1,979 

465 

23.5 

Bulgaria 

1971 

4,516 

1,021 

22.6 

Madagascar 

1966 

2,900 

620 

21.4 

Italy 

1971 

(1960) 

12,409 

2,444 

19.4 

Greece 

1968 

(1969) 

3,631 

711 

19.6 

Viet  Nam,  Rep.  of 

1971 

3,065 

580 

18.9 

Mexico 

1960 

(1964) 

23,817 

4,200 

17.6 

Somalia 

1960 

957 

165 

17.2 

India 

1968 

164,610 

27,520 

16.7 

Saudia  Arabia 

1967 

809 

131 

16.2 

Thailand 

1965 

(1969) 

1 1,415 

1,830 

16.0 

1 Includes  only  countries  with  more  than  100,000  hectares  of  irrigated  area.  2 Year  refers  to  year  for  which  data  on  cultivated  area 
apply;  year  in  parentheses  refers  to  year  for  irrigation  data  when  different  from  year  for  cultivated  area.  3 Cultivated  area  is  arable  land 
plus  land  under  permanent  crops. 


Source:  FAO , Production  Yearbook,  1972,  and  earlier  years. 


water  availability  and  its  quantity  in  relation  to  its 
value  have  generally  been  neglected. 

Much  of  the  rapid  spread  of  small,  private  tubewells 
in  northern  India  and  Pakistan  has  often  occurred  in 
areas  already  well-served  by  canals,  and  before  the 
advent  of  effective  government  programs  for  tubewell 
development.  This  suggests  that  many  farmers  are 
willing  and  able  to  invest  heavily  in  a water  supply 
which  they  can  control  to  match  their  water  needs. 
Much  of  the  tubewell  investment  has  occurred  simul- 
taneously with  the  new  high-yielding  varieties  which 
respond  strongly  in  the  presence  of  adequately  con- 
trolled water  supplies. 

Unfortunately,  tubewells  are  not  possible  or  feasible 
in  areas  where  ground  water  is  too  saline  or  too  deep, 
or  where  geological  conditions  do  not  permit  develop- 
ment of  wells  having  economic  yields.  Also,  tubewells 
are  costly,  particularly  for  the  individual  smallholder 
and  perhaps  for  the  country  as  well.  It  is  therefore 
imperative  that  irrigation  projects  be  designed  to  pro- 


vide individual  farmers  or  groups  of  farmers  with 
maximum  water  control. 

The  new  high-yielding  varieties  of  rice  and  wheat 
have  a proven  potential.  Their  use,  however,  does  not 
automatically  guarantee  higher  yields.  Utilizing  the 
high  potential  of  the  new  varieties  requires  heavier 
application  of  inputs,  and  especially  improved  and 
more  precise  management  of  the  crop  and  inputs, 
including  the  timing  and  amount  of  water  application. 
The  lack  of  water  control  leaves  untapped  much  of  the 
potential  of  the  new  varieties.  Improvement  of  irriga- 
tion management  to  enable  farmers  to  increase  effi- 
ciency of  water  use  and  more  fully  utilize  the  poten- 
tial of  new  technologies  is  becoming  increasingly  im- 
portant. 

Weather  and  Climate 

The  unusual  weather  patterns  that  have  occurred 
during  the  past  several  years — persistent,  widespread 
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droughts;  heavy  flooding;  changes  in  the  severity  of 
winter  weather;  and  shifts  in  monsoons — have  given 
rise  to  concern  that  global  shifts  in  climate  are  in 
progress.  Although  the  effects  of  weather  and  climate 
on  crops  can  be  modified  to  some  extent,  most  of  the 
world’s  food  supply  still  depends  on  the  weather.  Some 
regions — Oceania,  Canada,  and  eastern  portions  of  the 
USSR — experience  quite  wide  fluctuations  in  produc- 
tion from  year  to  year.  Other  regions — Europe,  the 
United  States,  much  of  Latin  America,  Africa,  and 
Asia — experience  generally  consistent  weather  patterns, 
with  serious  droughts  or  other  adverse  weather  devel- 
oping less  frequently. 

Changing  Climate 

Climate — the  average  of  weather  variables  over  a 
considerable  period  of  years — is  much  more  stable 
than  the  short-period  fluctuations  in  the  weather.  Al- 
though relatively  precise  meteorological  records  date 
back  only  a century  or  so,  evidence  of  broad,  long-term 
climatic  change  has  been  obtained  from  descriptive 
historical  records  and  natural  phenomena,  such  as  the 
width  of  tree  rings,  vegetative  layers  in  peat  bogs, 
pollen  samples  in  lake  sediments,  glacial  deposits,  fossil 
remains  of  plants  and  animals,  carbon  dating,  and  core 
samples  from  ocean  floors  and  the  polar  ice  caps. 

Is  a Climatic  Shift  in  Progress? 

A number  of  recent  scientific  and  popular  articles 
suggest  that  the  world  is  at  the  point  of  a major  change 
in  climate,  that  the  “good”  weather  of  the  past  half- 
century  or  so  is  giving  way  to  a cooling  trend,  that 
the  impact  on  agriculture  could  be  disastrous,  and 
that  the  effect  on  mankind  (through  reduced  crop  pro- 
duction) could  be  catastrophic. 

Examples  of  recent  weather  aberrations  are  droughts 
in  the  southern  Sahara,  East  Africa,  Northwest  India, 
and  in  the  midwestern  United  States;  torrential  rains 
and  floods  in  the  midwestern  United  States  and  the 
Philippines;  and  unusually  warm  winters  in  the  eastern 
United  States  and  in  European  USSR.  On  a smaller 
scale,  some  parts  of  England  and  southern  Sweden 
recently  experienced  the  driest  conditions  in  many 
decades. 

Concern  about  climatological  changes  has  focused 
on  the  gradual  cooling  of  the  Northern  Hemisphere 
since  the  1940’s  following  a warming  trend  which 
began  about  1880.  Some  observers  believe  that  this 
could  be  the  first  sign  of  a new  period  of  glaciation. 
Explanations  for  the  cooling  trend  include  sunspot 
activity,  the  effects  of  air  pollution,  and  other  factors. 
It  is  argued  that  in  recent  years,  this  cooling  trend 
has  caused  disruptions  in  world  wind  patterns,  and 
that  these  have  blocked  monsoons  from  extensive  in- 
terior land  areas.  This  phenomenon  is  given  as  one 
explanation  for  the  persistence  of  drought  in  the  Sahel 
and  monsoon  “failures”  in  India. 


Major  changes  in  global  climate  have  occurred  at 
intervals  of  roughly  100,000  years.  Other  changes 
have  occuned  at  periods  of  about  20,000  years.  Fluc- 
tuations of  several  thousand  years  and  several  hundred 
years  have  also  been  suggested. 

Some  meteorologists  believe  that  the  climate  of  the 
past  five  or  six  decades  has  been  unusually  favorable. 
If  so,  it  may  be  argued  that  the  weather  in  coming 
decades  is  likely  to  be  less  favorable,  reducing  crop 
yields  and  forcing  changes  in  cropping  patterns. 

While  the  possibility  of  a major  change  in  climate 
and  the  resultant  catastrophic  effects  cause  justifiable 
anxiety,12  such  forecasts  have  been  questioned  by 
other  meteorologists.  While  most  meteorologists  agree 
that  climatic  change  is  not  entirely  random  in  nature, 
there  is  no  general  agreement  that  climatic  change  is 
predictable  for  decades  ahead.  Great  strides  have  been 
made  in  understanding  the  weather,  but  much  is  still 
unknown  or  imperfectly  understood.  Changes  in 
weather  and  climate  occur  as  the  result  of  an  extremely 
complex  interaction  of  forces — radiant  energy  of  the 
sun,  the  tilt  of  the  earth,  differentials  in  heat  absorption 
and  retention  between  water  and  land  surfaces,  and 
changes  in  temperature,  precipitation,  and  air  move- 
ments resulting  from  the  interaction  of  the  atmosphere 
and  the  oceans.  Quantification  of  these  relationships  is 
hindered  by  the  lack  of  precise,  long-term  meteorologi- 
cal records.  Within  the  perspective  of  recent  historical 
records — the  past  century — current  weather-climate 
abnormalities  may  well  be  only  “normal”  variations. 

For  example,  the  effects  of  single  (11  year)  and 
double  (22  year)  sunspot  cycles  are  subject  to  ques- 
tion. The  magnitude  of  any  cooling  effect  of  matter 
entering  the  atmosphere  through  man’s  activity  is  also 
in  dispute.  Volcanic  ash  and  sulfur  dioxide  in  the 
upper  atmosphere  appear  to  have  a definite  cooling 
effect,  but  increased  carbon  dioxide,  the  result  of  in- 
creased burning  of  fossil  fuels,  could  exert  a warming 
influence. 

It  has  been  hypothesized  that  a shifting  and  expand- 
ing circumpolar  vortex  is  changing  weather  patterns, 
as  in  Africa  and  India,  blocking  monsoons,  and  pro- 
longing droughts.13  However,  interpretations  can  be 
influenced  by  poor  data,  the  period  of  time  selected, 
and  the  season  observed.  Shifts  in  the  vortex,  if  sig- 
nificant, should  also  show  up  in  other  seasons. 

Evidence  thus  far  presented  regarding  possible 
major  climatic  changes  has  been  scrutinized  by  the 


la  “There  is  very  important  climatic  change  going  on 
right  now.  And  it’s  not  merely  something  of  academic  interest. 
It  is  something  that,  if  it  continues,  will  affect  the  whole 
human  occupation  of  the  earth  -like  a billion  people  starving.” 
Reid  Bryson,  Director,  Institute  for  Environmental  Studies, 
University  of  Wisconsin,  Fortune,  Feb.  1974. 

13  Tom  Alexander,  “Ominous  Changes  in  the  World’s 
Weather,”  Fortune,  Feb.  1974. 
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Interdepartmental  Committee  for  Atmospheric  Sci- 
ences. Its  report  concludes  that  “present  day  climate  is 
much  warmer  than  the  average  of  the  past  several  cen- 
turies,” and  suggests  that  “a  return  of  the  earth  to 
cooler  conditions  is  a realistic  expectation  over  the 
long  run.”  14  But  the  committee  states  that  “advance 
knowledge  of  long-term  future  changes  of  climate,  of 
undoubted  value  to  modern  society,  is  not  yet  avail- 
able.” 

Projections'  of  future  food  production  levels,  includ- 
ing those  in  this  study,  generally  rest  on  the  assump- 
tion that  “normal”  weather  can  be  expected  to  prevail. 
But  policies  and  programs  for  expanding  food  pro- 
duction should  recognize  the  possibility  that  weather 
conditions  could  be  either  less  favorable  or  more  favor- 
able than  normal.  This  underscores  the  need  for  flexi- 
ble world  food  policies  to  adapt  to  changes  in  condi- 
tions and  to  provide  a margin  of  security  against 
sudden  or  unexpected  changes. 


Weather  Effects  are  not  Offsetting 

For  the  world  as  a whole,  there  is  a positive  correla- 
tion between  the  effects  of  weather  in  one  place  and 
those  in  another.  An  analysis  of  yield  trends  and  vari- 
ations in  25  regions  covering  the  world’s  major  grain 
producing  areas  indicates  that  when  grain  yields  de- 
cline because  of  adverse  weather  in  one  part  of  the 
world,  the  chances  are  better  than  even  that  they  will 
be  lower  in  many  other  parts  of  the  world,  too.15  The 
correlation  is  not  great,  but  poor  years  seem  to  be 
experienced  in  many  of  the  world’s  grain  regions  at 
the  same  time.  Similarly,  good  weather  (as  evidenced 
by  yields)  tends  to  be  experienced  at  the  same  time. 
Generally  poor  weather  conditions  could  help  to  ex- 
plain the  major  declines  in  food  production  in  1964- 
66  and  1972  and  1974. 

However,  the  analvsis  suggests  that  from  year  to 
year,  the  effects  of  weather  are  random.  While  some 
regions  show  patterns  of  persistently  good  or  bad 
weather  from  year  to  year,  others  tend  to  oscillate. 
But  on  the  average  for  the  world,  the  probability  of 
consecutive  good  or  bad  years  is  about  50-50. 

The  analysis  of  grain  yield  variation  showed  that 
the  weather  in  one  year  out  of  three  could  be  expected 
to  produce  a deviation  greater  than  21  million  tons 
from  trend  production  in  the  grain  regions  studied 
(table  34).  If  the  influence  of  weather  were  entirely 


14  Report  of  the  Ad  Hoc  Panel  on  the  Present  Interglacial, 
National  Science  Foundation,  Aug.  1974. 

15  An  effort  was  made  to  divide  the  world  into  homogene- 
ous climatic  regions.  Sixty-six  “data  series”  were  used  in  the 
analysis.  A data  series  represents  an  individual  crop  in  a re- 
gion, as  for  example,  U.S.  Northern  Great  Plains  wheat.  Obvi- 
ously, there  will  be  more  than  one  crop  series  for  many  of  the 
regions.  The  analysis  covered  the  period  1953-73  and  repre- 
sented about  two-thirds  of  total  world  grain  production': 


random,  the  expected  deviation  would  be  14.7  million 
tons. 


Table  34-Changes  in  grain  production  due  to  weather  in 
25  major  world  grain  producing  regions 


Grain 

Without 

covaria- 

tion1 

With 

covaria- 

tion2 

Percent 

differ- 

ence 

million  metric  tons 

Wheat 

1 1.59 

13.28 

+ 15 

Rice 

4.58 

4.81 

+5 

Corn 

5.68 

6.24 

+ 10 

Barley 

5.13 

5.42 

+6 

Oats 

1.95 

2.23 

+ 14 

Sorghum-millet 

2.06 

2.23 

+8 

Rye 

0.91 

1.03 

+ 13 

Coarse  grains  (inch 
rye) 

8.22 

10.04 

+22 

All  grains  (inch 
rice) 

14.74 

21.08 

+43 

1 Assumes  that  yield  fluctuations  are  not  related. 

2 Includes  interrelation  between  yield  fluctuations. 


Source:  Economic  Research  Service 


Trends  in  Weather  and  Grain  Yields 

The  analysis  of  the  grain  yields  in  the  25  world 
regions  did  not  reveal  the  existence  of  weather  cycles 
or  trends.  The  period  under  investigation,  1950-73,  is 
relatively  short  for  determining  with  confidence  the 
absence  or  presence  of  weather  cycles — and  thus  the 
analysis  does  not  prove  that  they  do  not  exist.  It  may 
be  simply  that  none  were  evident  during  these  years. 
A series  of  exceptionally  bad  or  good  years  is  possible. 
There  are  series  of  years  in  nearly  every  region  when 
yields  are  clustered  above  or  below  the  trend,  as  illus- 
trated in  table  35  for  the  U.S.  Great  Plains.  However, 
these  clusters  are  not  consistent  among  regions  or  over 
time.  For  example,  both  Great  Plains  regions  experi- 
enced low  wheat  yields  in  the  drought  years  of  the 
early  1950’s.  But  while  wheat  yields  in  the  Southern 
Plains  were  below  trend  in  every  year  from  1962 
through  1968,  they  were  near  or  above  trend  in  all 
these  years  in  the  Northern  Plains. 

The  yield  analysis  also  casts  light  on  the  question 
of  whether  yield  increases  are  slowing  down.  While 
the  trends  differ  widely  from  region  to  region — and  for 
Canada,  the  USSR,  Australia,  Argentina,  and  South 
Africa,  the  annual  fluctuations  are  extremely  large — 
there  does  not  seem  to  be  a general  slowing  down  of 
yield  increases  in  major  world  regions  through  1973. 
In  fact,  a greater  share  of  the  yield  series  were  above 
trend  in  1970-73  than  in  any  period  since  the  first  half 
of  the  1950’s. 
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Table  35-Deviations  from  trend  in  wheat  yields,  U.S.  Northern  and  Southern  Plains,  1950-73 
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1970  16.21  18.36  -2.15  20.78  19.05  41.73 

1971  20.65  18.86  41.79  20.98  19.54  41.44 

1972  19.30  19.36  -.06  20.18  20.03  4.15 

1973  18.96  19.86  -.90  22.26  20.52  41.74 


9.  FACTORS  AFFECTING  DEMAND  FOR  FOOD 


Population  growth,  the  major  determinant 
of  demand  for  food,  is  faster  among  the  de- 
veloping countries,  where  70  percent  of  the 
world’s  people  live.  World  population  is  grow- 
ing at  the  rate  of  70  million  people  a year, 
with  the  developing  countries  accounting  for 
86  percent  of  the  annual  increase. 

As  incomes  rise,  consumers  buy  more  food, 
but  a smaller  proportion  of  that  income  is 
spent  for  food.  Incomes  are  more  unequally 
distributed  in  the  developing  countries.  For 
some  time,  the  developing  countries  will  con- 
tinue to  be  heavily  dependent  upon  grains  for 
their  food.  The  developed  countries  will  con- 
tinue to  consume  less  grain  directly,  and  they 
will  convert  more  grain  to  meat,  milk,  and  eggs. 


The  demand  for  food  depends  primarily  upon 
population  and  income  growth,  the  level  and  dis- 
tribution of  income,  and  the  proportion  of  income 
spent  for  food. 


Population  and  Income  Growth 

Total  world  population  reached  an  estimated  3.8 
billion  in  1973,  a rise  of  1 billion  over  1957.  The 
average  annual  growth  rate  has  leveled  off  at  a little 
under  2 percent  in  the  past  15  years,  following  a 
substantial  rise  through  the  1950’s.  The  annual  in- 
crease is  now  about  70  million  people,  nearly  double 
what  it  was  in  1950. 

Of  fundamental  importance  for  food  demand  as  well 
as  many  other  aspects  of  economic  development  is  the 
great  difference  in  the  rate  of  population  growth  be- 
tween the  developed  and  the  developing  economies. 
The  developed  market  economies’  population  growth 
rate  has  declined  to  0.9  percent  annually,  whereas  the 
developing  market  economies  are  expanding  at  more 
than  2.5  percent.  The  developing  countries  now  contain 
over  70  percent  of  the  world’s  population,  and  they 
are  accounting  for  86  percent  of  the  annual  increase. 


These  trends  and  shifts  in  population  are  being 
accentuated  with  the  passage  of  time.  In  1960,  the 
developing  countries  had  about  twice  the  population 
of  the  developed  countries;  by  1970,  they  had  two  and 
one-half  times  as  much;  and  by  1985,  they  are  py>- 
jected  to  have  three  times  as  much.  Within  the 
developing  countries,  the  growth  rate  in  all  regions 
continues  to  be  high,  so  there  is  little  redistribu- 
tion between  continents.  South  and  Southeast  Asia, 
with  their  very  large  and  concentrated  populations, 
have  the  greatest  absolute  increases,  but  West  Asia, 
Africa,  and  Latin  America  all  continue  to  grow 
rapidly. 

During  the  1960’s,  annual  growth  of  gross  national 
product  (GNP)  per  capita  averaged  3.9  percent  in 
the  developed  market  economies — not  much  different 
from  the  centrally  planned  economies — and  3.2  per- 
cent in  the  developing  countries  (table  36) . 

During  1970  and  1971,  growth  rates  in  the  devel- 
oped economies  slowed,  averaging  only  2.5  percent 
per  capita  annually.  But  growth  rates  doubled  during 
the  next  2 years,  as  economic  booms  occurred  through- 
out most  of  the  developed  world.  In  developing  coun- 
tries, economic  growth  also  quickened  in  1972  and 
1973.  Thus,  even  though  the  principal  influence  push- 
ing food  prices  upward  came  from  disruptions  in 
supply,  increased  demand  accentuated  the  price  rise. 

As  a result  of  population  and  income  growth,  world 
demand  for  grains  was  increasing  a little  less  than 
the  rate  of  increase  in  world  grain  production  for 
several  years  prior  to  1972. 

In  the  developed  countries,  the  growth  in  demand 
was  due  primarily  to  the  growth  in  incomes,  and  the 
use  of  grain  was  enhanced  by  relatively  low  prices 
during  the  latter  part  of  the  1960’s.  While  income 
growth  generated  rapid  growth  in  demand  for  live- 
stock products,  and  while  the  quantities  of  grain 
demanded  were  larger,  there  does  not  appear  to  have 
been  an  appreciable  change  in  the  pattern  of  grain 
consumption.  The  pre-1972  expansion  in  grain  con- 
sumption in  the  developed  countries  took  place  during 
a period  of  surpluses  and  therefore  did  not  draw  grains 
from  direct  food  use.  Since  1972,  however,  competi- 
tion between  food  and  feed  uses  of  grain  has  been 
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apparent  as  has  competition  between  the  world’s  rich 
and  poor  for  all  foods.  1 

In  the  developing  countries,  population  growth  is 
the  major  factor  explaining  increasing  demand  for 
grain,  and  the  demand  for  grain  is  principally  for 
direct  consumption.  Throughout  the  developing  coun- 
tries the  income  elasticity  of  demand  for  grains  is 
substantial,  ranging  from  .3  to  .5  in  most  areas.  Thus, 
higher  incomes  have  added  additional  strength  to  the 
vigorous  expansion  in  demand  for  grains  in  develop- 
ing countries  that  results  from  rapid  population 
growth. 

In  1974,  economic  growth  rates  in  most  developed 
countries  slowed  sharply.  This  slowdown  can  be  ex- 
pected to  adversely  affect  growth  in  the  developing 
countries.  These  developments,  although  not  desirable, 
can  be  expected  to  reduce  some  of  the  demand  pres- 
sures which  were  so  strong  during  1972-73.  Higher 
food  and  feed  prices  will  also  work  to  reduce  con- 
sumption. This  development,  if  accompanied  by  an 
improvement  in  supply  in  1975,  should  greatly  reduce 
the  competition  for  food  supplies  that  has  been  evident 
over  the  past  2 years. 


The  Proportion  of  Income  Spent  for  Food 

As  incomes  increase,  a smaller  proportion  is  spent 
for  food.  In  most  low-income  countries  half  or  more 


1 If  consumers  of  grain  begin  to  use  larger  quantities  at 
the  same  levels  of  income  and  grain  prices,  then  a shift  in  the 
pattern  of  grain  demand  has  taken  place.  But  when  incomes 

increase  and  grain  prices  decrease,  the  predictable  result  is 
that  the  quantity  of  grain  demanded  will  increase.  The  in- 
creased consumption  of  grain  during  1967-72  was  not,  therefore, 
an  unprecedented  shift  in  demand,  but  was  due  to  an  un- 
expected combination  of  price  and  income  effects.  While  this 
increase  may  not  have  been  expected,  it  was  not  unpredictable, 
and  it  was  consistent  with  the  changes  in  incomes  and  prices 
that  took  place. 


of  income  is  spent  for  food,  whereas  the  proportion 
drops  to  less  than  one-fifth  in  the  highest  income 
countries.  The  income-food  expenditures  relationship 
reflects  a hierarchy  of  preferences  ranging  from  the 
least  to  the  most  desired  foods.  This  relationship  is 
usually  measured  by  income  elasticities  which  express 
the  ratio  of  the  percentage  increase  in  consumption 
of  a given  food  to  a percentage  change  in  income. 
Income  elasticities  are  lowest  for  roots  and  tubers, 
a little  higher  for  coarse  grains  for  human  consump- 
tion, and  progressively  higher  for  other  cereals,  pulses, 
fruits  and  vegetables,  and  animal  products  (table  37). 

For  high-income  consumers,  cereals  make  up  a low 
proportion  of  the  food  budget  and  income  elasticities 
for  direct  consumption  of  grains  are  low.  However, 
income  elasticities  for  livestock  products  (and  there- 
fore the  indirect  consumption  of  coarse  grains)  are 
relatively  high.  Low-income  consumers  spend  a higher 
proportion  of  their  budget  for  direct  cereal  consump- 
tion and  have  higher  income  elasticities,  especially 
for  food  grains.  Thus,  the  quantity  of  food  grains 
demanded  by  low-income  consumers  is  affected  only 
slightly  by  price  changes. 

Income  Distribution 

Not  only  are  there  great  differences  in  average 
incomes  per  capita  between  developed  countries  and 
developing  countries,  there  are  also  important  differ- 
ences in  the  way  incomes  are  distributed  within 
countries. 

A study  of  income  distribution  in  56  countries  indi- 
cates that  income  distribution  is  more  unequal  in 
developing  countries  than  in  developed  countries,  and 
income  inequality  tends  to  increase  during  the  early 
stages  of  the  process  of  economic  development.2 

“Felix  Paukert,  “Income  Distribution  at  Different  Levels  of 
Development:  A Survey  of  Evidence,”  International  Labour 
Review,  Vol.  108,  Nos.  2-3,  Aug.-Sept.  1973. 


Table  37 -Representative  income  elasticities  for  selected  foods 


Food 

India 

Brazil 

Japan 

Australia 

EC 

U.S. 

World 

Wheat 

.50 

.40 

.10 

-.10 

-.32 

-.30 

-.24 

Rice 

.40 

.20 

-.10 

.00 

.1 1 

.20 

.23 

Maize 

-.10 

-.30 

1 -.50 

.00 

-.12 

-.10 

.10 

Sugar 

1.03 

.09 

.39 

-.10 

.31 

.10 

.29 

Fruits 

.80 

.49 

.57 

.71 

.58 

.25 

.55 

Meat 

1.17 

.48 

.79 

.07 

.48 

.24 

.32 

Fats  & oils 

.92 

.68 

.40 

.05 

.13 

.01 

.22 

Total  food 

.43 

.19 

.13 

.02 

.08 

-.01 

.10 

Farm  value 

.57 

.34 

.28 

.11 

.25 

.04 

.19 

1 Coarse  grains. 


Source:  FAO,  Agricultural  Commodity  Projections,  1970-1980 , Vol.  II,  1971,  Rome. 
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Incomes  in  countries  with  $100  to  $200  per  capita  are 
more  unequally  distributed  than  are  incomes  in  coun- 
tries with  $100  or  less.  Countries  in  the  next  income 
group,  $200  to  $300  per  capita,  have  the  most  un- 
equal income  distribution  of  all.  As  average  incomes 
rise  beyond  $300,  there  is  first  a slow  improvement 
in  equality,  and  then  a more  pronounced  improve- 
ment for  the  higher  income  countries — those  with 
$1,000  to  $2,000  per  capita.  Countries  with  $2,000 
and  over  per  capita  have  the  least  unequal  income 
distribution  of  any  of  the  groups  (table  38). 

Thus,  in  the  early  stages  of  development,  there  may 
be  an  increase  in  the  inequality  of  incomes,  which  is 
typically  reversed  with  a movement  toward  more  equal 
distribution  as  countries  reach  high  income  levels. 
The  most  striking  shift  in  income  distribution  is  in 
the  proportion  of  total  income  received  by  the  top  5 
percent  of  income  receivers  (fig.  16).  Where  per 
capita  income  is  under  $500,  the  top  5 percent  receive 
around  30  percent  of  the  total  income.  This  propor- 
tion declines  to  16  percent  in  the  higher  income 
countries.  However,  for  the  lowest  fifth  of  income 
receivers,  the  proportion  of  total  income  received  is 
at  least  as  large  in  the  poor  countries  as  in  the  rich 
ones.  For  the  3rd  and  4th  quintile,  the  proportion  of 


income  is  appreciably  higher  for  the  richer  nations. 

The  proportion  of  income  spent  for  food  at  dif- 
ferent income  levels  and  the  changes  in  income  dis- 
tribution over  time  are  important  to  the  demand  for 
food  in  two  important  respects.  The  World  Bank  has 
used  an  average  of  $200  per  capita  GNP  to  designate 
low-income  countries,  and  has  pointed  out  that  two- 
thirds  of  the  world’s  population — about  2 billion 
people — live  in  such  countries.  While  their  incomes 
are  expected  to  increase,  this  will  not  make  a sub- 
stantial change  in  their  average  per  capita  incomes 
in  a decade.  Thus,  the  character  of  their  demand  for 
food  cannot  be  expected  to  change  very  much — they 
will  continue  to  be  heavily  dependent  on  grains, 
tubers,  and  root  crops.  Furthermore,  since  a large 
proportion  of  these  2 billion  people  have  incomes 
substantially  below  the  $200  average  level,  and  the 
proportion  of  people  in  this  group  may  rise  before 
incomes  become  more  evenly  distributed,  the  demand 
for  food  will  be  strongly  influenced  by  the  demands 
of  the  lower  income  groups,  and  this  demand  will  be 
largely  for  grain  for  direct  consumption.  In  this 
sense,  the  food  situation  for  a large  part  of  the  world’s 
population  will  continue  to  be  a problem  of  grain — 
its  availability  and  price. 


Table  38-Indicators  of  size  distribution  of  income  (average  for  groups  of  countries) 


GDP  per 
head 
(US$) 

Number 

of 

countries 

1st 

(lowest) 

2nd 

Quintiles 

3rd 

4th 

5th 

(highest) 

Top 

5% 

Bottom 

40% 

Bottom 

60% 

- percent  - 

... 

Below  100 

9 

7.0 

10.0 

13.1 

19.4 

50.5 

29.1 

17.0 

30.1 

101-200 

8 

5.3 

8.6 

12.0 

17.5 

56.5 

24.9 

13.9 

25.9 

201-300 

1 1 

4.8 

8.0 

1 1.3 

18.1 

57.7 

32.0 

12.8 

24.1 

301-500 

9 

4.5 

7.9 

12.3 

18.0 

57.4 

30.0 

12.4 

24.7 

501-1,000 

6 

5.1 

8.9 

13.9 

22.1 

50.1 

25.4 

14.0 

27.9 

1,001-2,000 

10 

4.7 

10.5 

15.9 

22.2 

46.6 

20.9 

15.2 

31.1 

2,001  and  above 

3 

5.0 

10.9 

17.9 

24.1 

42.7 

16.4 

15.9 

33.8 

Note:  First  quintile  represents  the  percentage  of  total  personal  income  received  by  the  poorest  20  percent  of  income  recipients,  the 
second  quintile  represents  that  received  by  the  next  20  percent. 


Source:  Felix  Paukert,  “Income  Distribution  at  Different  Levels  of  Development:  A Survey  of  Evidence,”  International  Labour 
Review,  Vol.  108,  Nos.  2-3,  Aug.-Sept.  1973,  p.  118. 
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DISTRIBUTION  OF  INCOME  AT  DIFFERENT  LEVELS  OF  PER  CAPITA  GDP 


% 


SOURCE:  FELIX  PAUKERT,  "INCOME  DISTRIBUTION  AT  DIFFERENT  LEVELS  OF  DE- 
VELOPMENT: A SURVEY  OF  EVIDENCE,"  INTERNATIONAL  LABOUR  REVIEW,  VOL.  108, 
NOS.  2-3,  AUG.-SEPT.  1973,  p.  119. 


Figure  16 
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DIVERSITY  AMONG  DEVELOPING  COUNTRIES 


The  great  diversity  among  the  developing 
countries  dictates  a wide  range  of  solutions  to 
the  world  food  gap.  Some  of  the  least  developed 
countries  are  very  poor.  A few,  such  as  oil-rich 
Kuwait  and  Saudi  Arabia — are  wealthy.  They 
and  other  OPEC  countries  are  uniquely  able 
to  pay  for  cereal  grain  imports.  Some  develop- 
ing countries  are  self-sufficient  in  food  and  a 
few — Argentina  and  Thailand,  for  instance — 
are  net  exporters  of  grain. 

The  developing  countries  can  be  grouped 
roughly  into  four  categories:  (1)  those  with 
unexploited  potential  for  increased  food  pro- 
duction (2)  those  with  serious  production 
constraints,  (3)  those  that  regularly  produce 
food  surpluses,  and  ( 4)  those  that  produce  less 
than  enough  food  for  themselves  but  who  can 
pay  for  food  imports. 

Many  of  the  developing  countries  are  being 
hard  hit  by  higher  oil  prices,  inflation,  reduced 
world  stocks  of  grain,  high  prices  for  imported 
cereals,  and  increased  ocean  shipping  rates  and 
high  prices  for  fertilizer. 


The  aggregation  of  a large  number  of  countries 
into  the  general  category  of  “developing”  tends  to 
obscure  the  nature  of  the  food  problems  confronting 
individual  countries  or  groups  of  countries.  At  one 
end  of  the  spectrum  are  such  countries  as  Upper  Volta 
and  Haiti,  designated  by  the  United  Nations  as  among 
the  world’s  “least  developed,”  1 and  therefore  poorest, 
countries.  At  the  other  end  of  the  spectrum  are  oil-rich 
countries  such  as  Kuwait  and  Saudi  Arabia. 

Of  particular  concern  are  those  countries  hardest  hit 
by  higher  oil  and  food  grain  prices.  These  countries 
comprise  the  Overseas  Development  Council’s  40 
“poorest”  or  most  severely  affected  countries.2 

Many  developing  countries  are  largely  self-sufficient 
in  food,  as  indicated  by  net  exports  of  grains.  Among 
the  40  poorest  countries,  Kenya,  Burma,  Khmer  Re- 
public, Malagasy  Republic,  Niger,  and  Malawi  are 
normally  net  exporters  of  food  grains.3 4 5 


Other  developing  countries  not  listed  among  either 
the  25  least  developed  or  the  40  poorest  are  also 
normally  net  exporters  of  food  grains;  they  include 
Uruguay,  Guyana,  Argentina,  Angola,  Rhodesia, 
Mexico,  and  Thailand.  The  fact  that  a country  is 
a net  exporter  of  cereals  does  not  necessarily  indicate 
the  absence  of  a food  problem.  It  could  hardly  be  said 
that  Niger,  one  of  six  West  African  countries  hit 
hardest  by  drought  and  famine,  and  which  has  re- 
ceived substantial  cereal  imports  over  the  past  2 years, 
does  not  have  a food  problem. 

Of  the  developing  countries  that  are  net  food  im- 
porters,1 the  OPEC  " countries  are  in  a unique  position. 
Some  of  the  OPEC  countries  are  among  the  richest  in 
the  world.  These  countries  have  the  financial  capabil- 
ity to  pay  for  food  imports.  Even  Indonesia,  among 
the  poorest  of  the  oil-exporting  countries  with  a per 
capita  income  of  $80,  should  be  less  hampered  by  the 
cost  of  food  imports,  although  there  are  good  pos- 
sibilities for  Indonesia  to  increase  food  production. 

Among  the  factors  likely  to  pose  serious  short-run 
problems  for  many  developing  countries  are  increased 
costs  of  oil  and  petroleum  products,  worldwide  infla- 
tion, reduced  stocks  of  grains,  high  prices  for  im- 
ported cereals,  increased  freight  rates,  and  shortages 
and  high  prices  for  fertilizer. 


1 The  U.N.’s  least  developed  countries  include:  Afghani- 
stan, Bhutan,  Botswana,  Burundi,  Chad,  Dahomey,  Ethiopia, 
Guinea,  Haiti,  Laos,  Lesotho,  Malawi,  Rep.  of  Maldives,  Mali, 
Nepal,  Niger,  Rwanda,  Sikkim,  Somalia,  Sudan,  Tanzania, 
Uganda,  Upper  Volta,  Western  Samoa,  and  Yemen. 

2 In  addition  to  the  25  least  developed,  the  ODC’s  40 
poorest  include:  Bangladesh,  Burma,  Central  African  Republic, 
Gambia,  India,  Kenya,  Khmer  Republic,  Malagasy  Republic, 
Mauritania,  Pakistan,  Sri  Lanka,  Swaziland.  Togo,  Yemen 
Democratic  Republic,  and  Zaire.  A United  Nations’  list  of 
most  severely  affected  countries  also  includes  Cameroon,  El 
Salvador,  Ghana,  Guyana,  Honduras,  Ivory  Coast,  Senegal, 
and  Sierra  Leone. 

3 Calculated  on  the  basis  of  net  cereal  imports  as  a per- 
centage of  domestic  supply,  1966-70.  FAO,  Preliminary  Assess- 
ment of  the  World  Food  Situation,  op.  cit.,  pp.  33-34. 

4 FAO.  Trade  Yearbook,  1972,  Rome  1973. 

5 The  OPEC  countries  (Organization  of  Petroleum  Export- 
ing Countries)  include:  Abu  Dhabi,  Algeria,  Ecuador,  Gabon, 
Indonesia,  Iran,  Iraq,  Kuwait,  Libya,  Nigeria,  Qatar,  Saudi 
Arabia,  and  Venezuela. 
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Increased  costs  for  oil,  raw  materials,  and  manu- 
factured goods  may  severely  deplete  the  foreign  ex- 
change reserves  of  many  non-oil  producing  developing 
countries.  Estimates  of  the  impact  of  oil  import  costs 
for  the  developing  countries  vary.  According  to  OECD 
estimates,  the  1974  increase  in  oil  import  costs  could 
be  as  high  as  $8.5  billion.* 6  Another  estimate  puts  the 
additional  cost  at  $7.8  to  $9.8  billion  in  1974.7 
Because  of  the  diversion  of  scarce  funds  from  invest- 
ments, high  energy  and  food  prices  may  have  an 
unfavorable  impact  on  the  long-run  agricultural  pros- 
pects of  the  developing  countries. 

In  the  medium-term,  the  energy  crisis  can  be  ex- 
pected to  depress  economic  growth  rates  in  non-oil 
producing  developing  countries  and  increase  them  in 
the  oil-exporting  countries.  Many  developing  coun- 
tries, however,  are  not  high  users  of  energy,  especially 
in  agriculture.  The  most  important  impact,  therefore, 
is  likely  to  be  on  their  ability  to  pav.for  food  imports; 
in  many  instances,  hard  choices  will  have  to  be  made 
between  oil,  food,  and  other  essential  imports. 

The  current  shortage  and  high  prices  for  both 
nitrogenous  and  phosphatic  fertilizers  is  perhaps  the 
most  serious  near-term  problem  facing  those  develop- 
ing countries  that  have  adopted  or  intended  to  expand 
Green  Revolution  technology.  A reduction  in  the  use 
of  fertilizers  or  a slowdown  in  the  rate  of  increase  in 
fertilizer  use,  particularly  in  some  South  Asian  coun- 
tries where  high-yielding  varieties  of  wheat  and  rice 
have  been  introduced,  could  result  in  serious  produc- 
tion shortfalls  or  in  a slower  rate  of  food  production 
growth. 

While  self-sufficiency  in  food  production  is  often 
considered  a desirable  goal  in  developing  countries, 
it  needs  to  be  examined  more  critically.  In  many  of 
the  developing  countries,  comparative  advantage  in 
production  lies  in  exploiting  natural  resources  other 
than  agricultural  land.  This  group  includes  the  oil- 
rich,  Mideast  countries  and  other  countries  with  high- 
value  export  commodities — petroleum  or  other  raw 
materials.  Also,  others  have  a comparative  advantage 
in  producing  nonfood  crops. 

The  great  diversity  of  developing  countries  sug- 
gests that  the  food  gap  problem  needs  to  be  broken 
down  into  parts.  In  particular,  programs  designed  to 
be  helpful  in  expanding  food  production  will  have 
to  be  related  to  the  specific  problems  and  the  re- 
sources of  the  countries  involved.  The  following 
groups  of  countries  can  be  distinguished. 


8 OECD,  “Impact  of  Recent  Trends  in  Oil  and  Commodity 

Prices  on  Developing  Countries,”  Aug.  1974. 

7 Bureau  of  Program  Policy  Coordination,  U.S.  Agency  for 
International  Development,  “The  Energy  Crisis  and  the  LDC’s,” 
The  Problem  and  Alternatives  for  Action.  Feb.  1974. 


1.  Countries  With  Unexploited  Potential 

a.  Those  where  the  Green  Revolution  is  under- 
way 

The  countries  which  have  adopted  the  essential  ele- 
ments of  the  new  technology  called  the  Green  Revolu- 
tion have  as  yet  obtained  only  a fraction  of  the  poten- 
tial this  technology  offers.  India,  Indonesia,  Pakistan, 
the  Philippines,  and  other  countries  in  South  and 
Southeast  Asia  have  made  definite  progress  with  the 
Green  Revolution.  Turkey,  as  well  as  Morocco,  Tunisia, 
and  Algeria,  have  also  introduced  the  high-yielding 
wheat  varieties. 

But  in  each  case,  the  principal  progress  has  occurred 
in  areas  with  good  water  control  and  even  in  these 
areas,  the  majority  of  farmers  are  getting  very  little 
of  the  potential  yield  increase.  All  of  these  countries 
are  experiencing  heavy  population  pressures  and  have 
limited  additional  arable  land.  The  need  in  these  coun- 
tries is  for  programs  to  help  break  the  bottlenecks 
which  are  limiting  yield  increases.  Although  the  rela- 
tive significance  of  each  varies  from  country  to 
country,  the  major  bottlenecks  are: 

• Lack  of  adequate  water  control; 

• Lack  of  suitability  of  the  new  seeds  to  the  actual 
farming  conditions  existing  in  much  of  the 
country; 

• Lack  of  adequate  in-country  research  and  seed 
reproduction; 

• Inadequate  supply  of  the  necessary  combina- 
tion of  inputs; 

• Inability  (or  lack  of  incentives  for  farmers) 
to  adopt  the  full  combination  of  necessary 
technology. 

The  real  benefits  of  the  Green  Revolution  were 
achieved  by  Mexico  only  after  several  years  had 
elapsed  and  came  about  through  constant  develop- 
ment of  new,  modified  varieties  developed  in  the  coun- 
try itself.  This  was  also  true  of  hybrid  corn  in  the 
United  States.  Had  either  of  these  developments 
halted  in  their  first  10  years,  the  contribution  of  the 
new  varieties  to  production  increases  would  have  been 
marginal. 

At  the  International  Rice  Research  Institute  (IRRI) 
in  the  Philippines,  consideration  has  been  given  to 
how  to  bridge  the  gap  between  the  average  yield  of 
1.5  tons  per  hectare  for  all  rice  land  in  the  Philippines 
and  the  6 to  8 tons  per  hectare  obtained  on  IRRI 
research  plots.  An  analysis  suggests  that  better  prac- 
tices due  to  the  scientists’  skills,  and  more  chemical  in- 
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puts  accounted  for  a little  less  than  one-half  of  the 
difference  in  yields.  A little  over  half  was  attributable 
to  better  irrigation  and  better  land.  This  suggests 
that  many  Philippine  farmers  using  IRRI  technology 
could  increase  average  yields  to  3.5  to  4 tons 
per  hectare  without  any  new  capital  expenditures  if 
there  were  less  restraint  on  their  expenditures  for  fer- 
tilizer, disease  and  pest  control,  weed  control,  etc. 
Further  increases  in  yield  would  require  investments, 
chiefly  for  irrigation  and  water  control  to  exploit  the 
potentialities  of  the  present  HYV  seeds.  Three  courses, 
then,  are  open  to  raise  yields:  (1)  improve  farming 
skills,  input  supplies,  price  relationships,  credit,  etc., 
(2)  increase  investments  to  improve  water  avail- 
ability and  control,  and  (3)  develop  varieties  that 
are  better  adapted  to  the  water-stress  conditions 
found  on  farms. 

The  possibilities  of  improving  yields,  production, 
and  income  in  each  of  these  three  ways  constitutes  a 
challenge.  The  optimum  combination  of  the  three  ways 
will  have  to  be  studied  and  related  to  the  various 
countries’  needs. 

The  developing  countries  have  some  expertise  in 
selecting  areas  of  investigation  which  promise  the 
highest  returns  for  the  least  cost,  and  in  working  out 
solutions  to  specific  problems.  Development  of  HYV’s 
suitable  for  irrigation  lends  immediate  emphasis  to 
expanding  irrigation  and  improving  facilities  and 
management — at  least  until  seed  varieties  are  devel- 
oped that  are  suitable  for  nonirrigated  areas.  But  the 
limited  adaptability  of  the  varieties  now  available 
suggests  that  the  need  is  even  greater  for  the  develop- 
ment of  varieties  that  are  less  rigid  in  their  demands. 
The  approach  will  have  to  reflect  the  special  conditions 
of  the  area.  Assistance  from  developed  countries  will 
be  needed,  with  the  country  to  be  helped  providing  a 
large  part  of  the  input  and  the  needed  continuity. 

The  research  resources  need  to  be  directed  into  two 
types  of  organizations.  The  first  is  the  international 
research  institutes  organized  either  along  commodity 
lines  or  by  type  of  climate.  These  institutions  have 
made  a distinguished  record  in  a short  time  and  are 
now  being  coordinated  by  the  Consultative  Group  on 
International  Agricultural  Research,  with  the  World 
Bank  acting  as  coordinator. 

The  second  is  the  national  research  organization, 
with  experiment  stations  placed  to  study  local  adapta- 
tion. The  building  of  productive  national  research 
institutions  and  the  training  of  research  workers  has 
proven  to  be  very  difficult,  but  recent  history  empha- 
sizes the  essentiality  of  this  link  in  the  development 
process.  In  particular,  research  backing  is  needed  for 
an  effective  extension  program  that  reaches  into  the 
countryside. 

b.  Countries  slow  to  exploit  their  potential 
Many  of  the  Latin  American  countries  have  a large 


unexploited  agricultural  potential.  With  consider- 
able land  and  generally  good  climate,  they  can  feed 
themselves  and  export  food  and  other  agricultural 
products.  They  have  substantial  infrastructure  arrange- 
ments and  abundant  natural  resources.  With  deter- 
mined efforts  and  the  appropriate  policies,  they  should 
be  able  to  make  use  of  foreign  aid  to  expand 
production. 

The  countries  in  this  group  include  most  of  the 
Andean  group — Columbia,  Peru,  Bolivia,  Ecuador, 
and  Chile.  Bolivia  and  Ecuador  are  now  getting  more 
money  from  oil.  Chile  has  other  resources  and  is  more 
developed  than  the  others  in  this  group.  Several  of  the 
Central  American  countries  should  also  be  able  to  ex- 
pand agricultural  production  significantly.  The  latter 
countries  have  the  special  advantage  of  nearness  to 
the  American  market  for  out-of-season  fruits  and 
vegetables.  Food  production  progress  for  these  coun- 
tries also  depends  on  access  to  export  markets  in  the 
developed  and  developing  countries. 


2.  Countries  With  Serious  Production 
Constraints 

A second  group  of  developing  countries  poses  the 
most  serious  food  problems  and  includes  both  heavily 
and  sparsely  populated  low-income  countries  that  have 
few  exports.  For  these  countries,  it  is  both  desirable 
and  necessary  to  stimulate  food  production,  particu- 
larly cereals  production. 

This  group  of  poor  countries  includes  densely  pop- 
ulated countries  of  Asia — such  as  Bangladesh,  India, 
South  Vietnam,  and  Sri  Lanka.  In  the  short  run,  these 
countries  are  vulnerable  to  high  prices  for  grain,  oil, 
and  fertilizer  imports.  Reductions  in  fertilizer  imports 
may  cause  shortfalls  in  food  production  at  a time 
when  expensive  food  imports  are  required  and  con- 
cessional food  aid  limited.  The  food  situation  faced 
by  the  many  smaller — particularly  African — countries 
in  this  group  represents  a more  diverse  set  of  problems. 
In  Africa  as  a whole,  food  production  has  failed  to 
grow  as  rapidly  as  population.  The  serious  crisis  in 
the  Sahel  is  an  extreme  example  of  the  food  problem 
facing  many  poor  countries. 

But  while  the  problems  of  the  Sahelian  countries  are 
quite  serious,  there  are  good  possibilities  for  increasing 
food  production  in  them.  In  the  more  southerly  re- 
gions of  the  Sahelian  countries  (the  Sudanian  Zone), 
rainfall  is  higher  (20-40  inches)  and  more  reliable. 
Because  of  the  longer  rainy  season,  longer  cycle  millet 
and  medium-cycle  sorghums  can  be  grown.  A major 
constraint  to  increasing  food  production  in  the  Sahel 
and  elsewhere  in  Africa,  however,  is  the  absence  of 
adapted  new  and  improved  varieties  of  food  grains 
and  a package  of  inputs  to  go  along  with  them. 
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3.  Countries  Which  Have  Traditionally 
Produced  Food  Surpluses 

People  in  these  countries  are  not  in  danger  of 
starvation,  nor  in  a critical  food  position  at  present. 
Yet  these  countries  need  to  accelerate  agricultural  pro- 
duction and  many  need  outside  assistance.  All  have 
made  some  progress,  but  it  is  limited  and  a large  part 
of  the  farming  sector  is  almost  completely  left  out  of 
the  modernizing  advancing  sector.  They  range  from 
some  of  the  very  poor  countries,  through  rapidly  de- 
veloping countries,  to  countries  that  are  so  well  de- 
veloped that  they  are  often  not  considered  to  be  de- 
veloping countries. 


• In  Africa,  they  include  Angola,  Kenya,  Mala- 
gasy Republic,  and  Rhodesia. 


• In  Asia,  they  include  Thailand,  Burma,  Nepal, 
and  Khmer  Republic. 


• In  Latin  America,  the  more  developed  coun- 
tries of  Mexico  and  Brazil  are  included,  but 
differ  from  the  others  in  that  they  are  able  to 
finance  needed  assistance.  In  each  of  these  coun- 
tries, much  progress  in  development  and  mod- 
ernization has  been  made,  but  very  large  re- 
gions— namely  northeastern  Brazil  and  South- 
ern Mexico — have  progressed  little  despite  con- 
siderable attention  and  effort.  Argentina  and 
Uruguay  also  may  be  included  in  this  group — 
both  are  relatively  more  developed — but  their 
progress  in  more  recent  times  has  been  limited. 


4.  Countries  That  Are  Not  Producing  Enough 
Food  to  Keep  Up  With  the  Demand,  But  Are 
Able  to  Afford  Imports 

Some  of  these  countries — particularly  South  Korea 
and  Taiwan — have  experienced  sustained,  rapid  devel- 
opment. Other  countries  which  can  afford  food  imports 
are  the  natural-resource  rich  group — some  of  the 
OPEC  countries,  Morocco,  and  perhaps  a few  other 
countries  that  are  sources  of  bauxite,  tin,  and  copper. 

Agricultural  or  food  production  in  many  of  the 
OPEC  countries,  such  as  Algeria,  Nigeria,  Indonesia, 
Iran,  and  Saudi  Arabia,  is  either  declining  or  has 
failed  to  keep  pace  with  population  growth.  Yet, 
these  same  countries  are  experiencing  relatively  rapid 
growth  rates  in  per  capita  GDP  and  can  count  on 
growing  reserves  of  foreign  exchange.  A comparable 
situation  exists  for  countries  experiencing  favorable 
prices  for  exported  raw  materials  other  than  oil,  such 
as  Morocco  and  Tunisia  with  phosphates  and  Bolivia 
with  tin.  Still  other  countries  whose  economies  are 
based  on  growing  service  or  manufacturing  sectors 
would  find  food  self-sufficiency  a wasteful  use  of  their 
resources. 

Not  only  should  reserves  of  foreign  exchange  tide 
many  of  these  countries  over  the  current  problem  of 
high  food  and  energy  prices,  it  should  permit  them 
to  generate  capital  for  long-run  economic  and  agricul- 
tural development  that  has  not  always  been  available 
up  to  now.  Indonesia  and  Nigeria  both  have  very  large 
groups  of  farmers  who  will  require  special  assistance 
to  participate  in  development.  Venezuela,  with  a larger 
share  of  oil  riches,  has  a somewhat  smaller  but  still 
numerous  farm  population  in  need  of  assistance  for 
modernization.  Morocco,  with  phosphate  sources,  also 
has  a group  of  farmers  in  need  of  assistance.  Some 
countries  in  this  group  need  foreign  expertise,  but  not 
foreign  financing. 
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11.  THE  WORLD  FOOD  CONFERENCE 


The  World  Food  Conference,  held  in  Rome  on 
November  5-16  and  sponsored  by  the  United  Nations, 
was  an  expression  of  growing  international  concern 
about  the  critical  nature  of  the  world  food  situation. 

In  early  September  1973  in  Algiers,  the  Conference 
of  Non-Aligned  Countries  had  called  for  FAO  and  the 
U.N.  Conference  on  Trade  and  Development  to  hold  an 
emergency  joint  conference  to  formulate  a program  of 
international  cooperation  to  overcome  food  shortages 
and  maintain  stable  prices.  Late  in  September  1973,  U.S. 
Secretary  of  State  Kissinger  proposed  to  the  U.N. 
General  Assembly  that  the  United  Nations  convene  a 
world  food  conference  in  1974.  The  Conference  was 
attended  by  130  voting-member  countries  of  the  United 
Nations,  representatives  of  certain  political  movements, 
representatives  of  agencies  affiliated  with  the  United 
Nations,  the  International  Atomic  Energy  Agency,  the 
General  Agreement  on  Tariffs  and  Trade,  and  several 
other  nongovernmental  organizations.  The  U.N.  Eco- 
nomic and  Social  Council  was  given  overall  responsibility 
for  arranging  the  Conference,  while  preparations  were 
executed  by  a secretariat  drawn  from  FAC). 

Prior  to  the  Conference,  an  “Assessment  of  the  World 
Food  Situation,  Present  and  Future”  was  issued  by  the 
Conference  secretariat.  It  took  into  account  suggestions 
of  the  Conference  Preparatory  Committee  and  relevant 
deliberations  of  the  April-May  1974  Special  Session  of 
the  General  Assembly  on  Raw  Materials  and  Develop- 
ment. The  Preparatory  Committee  also  placed  before  the 
Conference  the  secretariat  document  “The  World  Food 
Problem:  Proposals  for  National  and  International 
Action.”  These  proposals,  including  the  FAO-sponsored 
“International  Undertaking  on  World  Food  Security,” 
provided  a specific  focus  for  the  conference  delibera- 
tions, as  did  recommendations  made  at  FAO’s  Seven- 
teenth Conference,  held  in  Rome  in  1973. 

The  aims  of  the  Conference  are  contained  in  a 
“Universal  Declaration  on  the  Eradication  of  Hunger,” 
which  proclaims  that: 

“Every  man,  woman  and  child  has  the  inalienable 
right  to  be  free  from  hunger  and  malnutrition  in 
order  to  develop  fully  and  maintain  their  physical 
and  mental  facilities.  Society  today  already 
possesses  sufficient  resources,  organizational 
ability,  and  technology  and  hence  the  competence 
to  achieve  this  objective.  Accordingly,  the  eradica- 
tion of  hunger  is  a common  objective  of  all  the 
countries  of  the  international  community. 


especially  of  the  developed  countries  and  others  in 
a position  to  help.” 

The  resolution  oji  “Objective  and  Strategies  of  Food 
Production”  draws  upon  Secretary  Kissinger’s  opening 
remarks  at  the  Conference  and  states  that: 

“All  governments  should  accept  the  removal  of 
the  scourge  of  hunger  and  malnutrition  ...  as  the 
objective  of  the  international  community  as  a 
whole,  and  accept  the  goal  that  within  a decade 
no  child  will  go  to  bed  hungry,  that  no  family  will 
fear  for  its  next  day’s  bread,  and  that  no  human 
being’s  future  and  capacities  will  be  stunted  by 
malnutrition.” 

The  work  of  the  Conference  was  organized  to 
consider  national  and  international  programs  of  action 
according  to  the  following  agenda: 

—“Measures  for  increasing  food  production  in 
developing  countries  within  the  wider  framework  of 
development; 

—“Measures  for  increasing  food  production  in  devel- 
oped countries; 

—“Policies  and  programs  for  improving  consumption 
patterns  in  all  countries,  and  aiming  at  ensuring 
adequate  availability  of  food  in  developing  coun- 
tries, particularly  in  vulnerable  groups; 

—“The  strengthening  of  world  food  security  through 
measures  including  inter  alia  a better  early  warning 
and  food  information  system,  more  effective 
national  and  international  stock-holding  policies 
and  improved  arrangements  for  emergency  relief 
and  food  aid; 

—“Specific  objectives  and  measures  in  the  area  of 
international  trade  and  adjustment  which  are  rele- 
vant to  the  food  problems,  including  measures 
toward  stabilization,  and  expansion  of  markets  for 
exports  from  developing  countries; 

—“Arrangements  for  follow-up  action,  including 
appropriate  operational  machinery  on  recommenda- 
tions or  resolutions  of  the  Conference.” 

Nineteen  substantive  resolutions  plus  a concluding 
resolution  calling  for  follow-up  action  were  adopted  at 
the  Conference.  The  resolutions  are  summarized  below. 
The  achievement  of  the  World  Food  Conference,  how- 
ever, cannot  be  fully  assessed  at  this  time,  since  that  will 
depend  on  how  governments,  international  organiza- 
tions, and  others  respond  to  the  Conference’s  recom- 
mendations. 
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Food  Production 

The  Conference  agreed  that  a substantial  increase  in 
food  production  is  needed  in  the  developing  countries, 
and  that  short-term  increases  are  needed  in  the  devel- 
oped countries  in  order  to  lessen  the  world’s  current 
vulnerability  to  crop  shortfalls.  Several  of  the  recom- 
mendations propose  programs  and  research  efforts  to 
achieve  longer  term  gains  in  both  the  developing  and 
developed  countries. 

An  Agricultural  Development  Fund,  for  instance, 
proposed  by  the  Organization  of  Petroleum  Exporting 
Countries,  would  be  used  to  finance  agricultural  develop- 
ment projects  primarily  for  food  production  in  the 
developing  countries.  Contributions  to  the  fund  would 
be  voluntary.  Their  amount,  lending  criteria,  and  other 
policy  and  administrative  details  are  to  be  worked  out 
by  interested  parties  at  future  meetings  convened  by  the 
U.N.  Secretary -General. 

Among  the  proposals  for  research  into  greater  food 
production  were  requests  for  a survey  of  world  land 
resources  to  determine  potential  new  land  for  food 
production;  a study,  to  be  made  by  the  World  Meteoro- 
logical Organization,  of  weather-crop  relationships, 
particularly  in  arid  and  semi-arid  areas,  and  of  changing 
weather  and  climatic  patterns;  studies  of  the  efficiency 
of  fertilizer  and  pesticide  use;  research  into  the  develop- 
ment of  plant  varieties  which  make  more  efficient  use  of 
nutrients  and  water  and  which  are  more  resistant  to 
disease  and  pests;  and  an  evaluation  of  past  and  present 
rural  development  programs. 

Such  research  would  support  a variety  of  recom- 
mended programs  for  increased  food  supply.  They 
include  programs  in  resource  development  and  conserva- 
tion; water  management;  increased  production  and 
distribution  of  agricultural  inputs  such  as  fertilizers, 
pesticides,  and  improved  seeds;  extension  and  training 
aimed  at  transferring  and  adapting  agricultural  tech- 
nology to  the  developing  countries;  and  efforts  to  reduce 
all  forms  of  food  waste. 

Nutrition 

The  Conference  recognized  that  fundamental  pro- 
gress in  the  elimination  of  hunger  and  malnutrition  will 
require  economic  growth  in  the  developing  countries  to 
increase  the  productivity  and  incomes  of  those  with  the 
greatest  need  for  food.  For  the  short  term,  the  Confer- 
ence saw  a need  for  expanded  nutrition  aid  programs, 
particularly  those  for  especially  vulnerable  groups.  The 
Conference  also  called  for  more  research  into  fortifying 
staple  foods  for  improved  nutrition  at  low  costs. 

Food  Security 

Early  planning  for  the  World  Food  Conference 
emphasized  the  long-term  nature  of  the  problem  of 
increasing  world  food  production,  greater  world  food 
security,  and  the  restoration  of  stability  in  world  food 
supplies  and  prices.  In  the  planning  stage,  the  question 
of  emergency  food  needs  was  considered  mostly  in  terms 
of  the  desirability  of  creating  an  improved  international 
emergency  food  system.  By  the  time  the  Conference  met 
in  November,  disappointing  1974  cereal  crops  had 
further  reduced  stocks  and  had  made  much  of  the  world 
vulnerable  to  crop  failures  in  1975,  even  raising  the 


threat  of  severe  famine  in  countries  such  as  India  and 
Bangladesh. 

Partly  in  response  to  current  estimates  of  immediate 
emergency  needs,  the  Conference  recommended  that  10 
million  tons  of  grain  per  year  be  made  available  as  food 
aid  beginning  in  1975,  and  asked  that  contributions  be 
in  the  form  of  both  money  and  grain. 

The  Director-General  of  FAO  .called  for  a meeting  of 
major  grain  exporting  and  importing  countries  and 
current  and  potential  financial  contributors  to  consider 
ways  of'  increasing  emergency  food  availability  and 
financing  facilities  during  fiscal  1975  and  1976.  The 
major  exporters  and  importers,  except  for  the  Soviet 
Union  and  the  People’s  Republic  of  China,  met  in  Rome 
on  November  29  to  make  a preliminary  assessment  of 
the  emergency  food  requirements  of  the  neediest  coun- 
tries over  the  next  several  months  and  to  consider 
sources  of  potential  food  or  financial  commitments  to 
meet  them.  Additional  consultations  are  likely  before 
firm  decisions  are  announced. 

The  Conference  urged  donor  countries  to  channel 
more  food  aid  through  the  World  Food  Program;  to 
earmark  stocks  or  funds,  where  possible,  for  inter- 
national emergency  requirements;  and  to  develop  inter- 
national guidelines  for  coordinating  distribution  of 
emergency  stocks  to  the  most  needy  and  vulnerable 
groups. 

The  Conference  endorsed  the  International  Under- 
taking on  World  Food  Security,  which  had  been 
approved  in  principle  earlier  by  the  FAO  Council,  and 
invited  all  governments  to  adopt  the  Undertaking  and  to 
bring  it  into  operation  as  soon  as  possible. 

The  Undertaking  provides  for  international  coopera- 
tion in  establishing  a world  network  of  national  grain 
reserves  through  international  consultations  and 
exchange  of  information.  In  late  November,  the  FAO 
Council  gave  final  approval  to  the  proposal,  which  awaits 
formal  adherence  by  individual  governments.  The  Con- 
ference invited  the  major  grain  producing,  consuming, 
and  trading  countries  to  discuss  ways  to  accelerate 
implementation  of  the  principles  contained  in  the 
Undertaking  and  to  study  the  feasibility  of  establishing 
grain  reserves  to  be  located  at  strategic  points. 

The  Conference  resolved  that  a Global  Information 
and  Early  Warning  System  on  Food  and  Agriculture 
should  be  established  and  agreed  that  FAO  is  the  most 
appropriate  organization  to  operate  such  a system.  FAO 
is  requested  to  cooperate  with  other  international 
organizations,  particularly  the  International  Wheat 
Council,  in  establishing  the  system.  The  People’s 
Republic  of  China  expressed  reservations  concerning  the 
Early  Warning  System  on  the  grounds  that  it  violated 
national  sovereignty. 

The  Conference  requested  all  governments  to  partici- 
pate voluntarily  in  the  system  and  to  regularly  furnish  as 
much  current  information  as  possible,  including  fore- 
casts. Initially,  the  system  is  to  concentrate  on  basic 
foods,  particularly  grains.  Later  it  may  cover  a wider 
range  of  food  commodities. 

Agricultural  Trade  and  Adjustment 

The  Conference  called  for  the  progressive  reduction 
and  eventual  elimination  of  trade  barriers,  and  urged 
improved  access  of  agricultural  exports  to  world 
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markets,  particularly  the  exports  of  the  developing 
countries.  Governments  were  asked  to  consider  the 
interests  of  developing  countries  in  examining  a variety 
of  measures  to  promote  greater  food  security,  improved 
distribution  of  food  aid,  greater  diversification  of 
exports,  growth  of  foreign  exchange  earnings,  and 
incentive  prices  to  farmers. 

The  Conference  endorsed  the  view  that  the  increasing 
interdependence  of  national  economies  necessitated  a 
global  concept  of  agricultural  adjustment,  but  the 
developed  and  developing  countries  were  generally  divi- 
ded over  the  appropriateness  of  the  World  Food  Confer- 
ence as  the  forum  for  more  detailed  discussions.  It  was 
agreed  that  such  discussions  would  take  place  within  the 
framework  of  the  multilateral  trade  negotiations  of  the" 
General  Agreement  on  Tariffs  and  Trade  as  agreed  upon 
in  the  Tokyo  Declaration.  However,  the  Conference 
recommended  that  farm-support  policies  of  developed 
countries  should  consider  the  interests  of  the  food- 
exporting developing  countries.  The  Conference  also 
asked  developed  countries  to  expand  their  Generalized 
System  of  Preferences  and  to  consider  its  extension  to 
agricultural  commodities,  including  both  processed  and 
semiprocessed  products. 

Other  Concerns 

The  Conference  did  not  deal  directly  with  the 
problem  of  rapid  population  growth,  since  a World 
Population  Conference  had  been  held  in  August  1974.  It 
did,  however,  adopt  a resolution  on  the  “Achievement 
of  a Desirable  Balance  between  Population  and  Food 
Supply,”  which  reiterated  the  need  for  rational  popula- 
tion policies. 

The  Council  also  approved  a resolution,  “Food  and 
Women,”  which  called  upon  governments  to  involve 
women  fully  in  making  decisions  on  food  production 
and  nutrition  policies;  to  promote  equal  rights  and 
responsibilities  for  men  and  women;  and  to  include  in 
their  development  plans  provision  for  education  and 
training  of  women  in  food  production  and  agricultural 
technology,  marketing  and  distribution. 

One  resolution  called  upon  governments  to  reduce 
military  expenditures  on  behalf  of  development,  with 
some  of  these  funds  allocated  to  increasing  food 
production  in  developing  countries  and  to  establishing 
emergency  food  reserves.  Another  called  for  intensified 
food  aid  to  certain  areas  in  Africa  to  compensate  for 
damage  arising  out  of  political  struggles  there. 

Follow-Up  Action  and  Operational 
Machinery 

Some  of  the  follow-up  actions  of  the  World  Food 
Conference  have  been  discussed  above.  They  include 
steps  to  form  an  international  Agricultural  Development 
Fund;  a call-  for  the  leading  grain  exporting  and 
importing  countries  and  potential  financers  of  food  aid 
to  discuss  immediate  requirements,  and  approval  and 
implementation  of  the  International  Undertaking  on 
World  Food  Security.  Implementation  of  the  Confer- 
ence’s other  recommendations  will  depend  in  great  part 
upon  the  support  given  by  governments  to  the  activities 
carried  out  by  proposed  new,  or  strengthened  admini- 
strative machinery. 


World  Food  Council 

The  Conference  proposed  that  the  General  Assembly 
establish  a World  Food  Council  to  coordinate  implemen- 
tation of  the  Conference’s  recommendations  concerning 
food  production,  nutrition,  food  security  and  food 
trade,  food  aid,  and  related  matters  (see  organization 
chart).  The  Council  would  also  periodically  review  the 
major  problems  and  policy  issues  affecting  the  world 
food  situation  in  order  to  adopt  an  integrated  approach 
toward  the  solution  of  world  food  problems.  The 
Council  would  establish  its  own  program  for  coordi- 
nating the  activities  of  relevant  U.N.  agencies,  giving 
special  attention  to  the  problems  of  the  least  developed 
countries  and  the  most  vulnerable  groups,  while 
exercising  broad  consultative  and  advisory  authority  on 
a wide  range  of  food  matters. 

The  Council’s  membership— perhaps  25— would 
reflect  a balanced  geographical  representation  and  would 
consist  of  U.N.  members,  or  members  of  the  specialized 
agencies,  who  would  be  nominated  by  the  U.N.  Eco- 
nomic and  Social  Council  and  elected  by  the  General 
Assembly.  It  was  recommended  that  FAO  provide 
administrative  support  to  the  new  council.  The  Council 
will 'report  to  the  U.N.  General  Assembly  through  the 
Economic  and  Social  Council. 


Food  and  Agriculture  Organization 

The  World  Food  Conference  gives  an  expanded  role 
to  FAO  by  increasing  its  activities  and  by  adding  new 
administrative  functions.  The  following  additions  and 
changes  in  the  FAO  organization  were  recommended: 

Committee  on  World  Food  Security— This  Com- 
mittee, proposed  as  a standing  committee  of  the  FAO 
Council,  would  submit  periodic  reports  to  the  World 
Food  Council.  The  Committee  would  keep  current  on 
the  situation  and  outlook  for  basic  foodstuffs  in  the 
context  of  world  food  security;  make  periodic  evalua- 
tions of  the  adequacy  and  distribution  of  world  food 
stocks,  including  those  for  food  aid;  review  the  steps 
taken  by  governments  to  implement  the  proposed 
International  Undertaking  on  World  Food  Security;  and 
recommend  policy  actions  necessary  to  assure  cereal 
supplies  for  minimum  world  food  security. 

Committee  on  Food  Aid  Policies  and  Programs— This 
Committee,  to  be  formed  from  a reorganized  Inter- 
governmental Committee  of  the  World  Food  Program, 
would  coordinate  food  aid  policies  recommended  by  the 
World  Food  Conference.  It  would  make  periodic  and 
special  reports  to  the  World  Food  Council.  The  Com- 
mittee would  provide  a forum  for  intergovernmental 
consultations  on  national  and  international  food  aid 
programs  and  policies  with  the  aim  of  improving  the 
coordination  between  bilateral  and  multilateral  food  aid. 
It  also  would  review  trends  in  food  aid  requirements  and 
availabilities  and  recommend  improvement  in  food  aid 
policies  and  programs  to  governments  through  the 
Council. 

Commission  on  Fertilizers— This  FAO  Commission  is 
charged  with  taking  the  initiative  in  working  with  the 
United  Nations  Industrial  Development  Organization, 
the  World  Bank,  and  other  agencies  to  implement  the 
Conference’s  resolutions  dealing  with  fertilizers,  pesti- 
cides, fungicides,  and  herbicides. 
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Global  Information  System— F AO  is  to  examine  its 
ability  to  expand  its  situation  and  outlook  activities  to 
carry  out  the  Conference  Resolution  on  the  Global 
Information  and  Early  Warning  System  on  Food  and 
Agriculture.  It  will  recommend  to  the  1975  FAO 
Council  any  new  arrangements  which  may  be  necessary 
to  provide  global  coverage,  drawing  upon  the  help  of  the 
U.N.  Economic  and  Social  Council,  the  International 
Wheat  Council,  and  other  organizations,  and  provide 
periodic  progress  reports  to  the  World  Food  Council. 


Consultative  Groups 

Consultative  Group  on  International  Agricultural 
Research— This  group  and  its  Technical  Advisory  Com- 
mittee are  requested  to  assume  leadership  in  following 
up  on  matters  contained  in  the  Conference’s  resolution 


on  research.  The  FAO,  the  World  Bank,  the  United 
Nations  Development  Program,  and  other  international 
organizations  are  to  investigate  the  desirability  of  using 
this  organizational  approach  in  other  sectors  such  as 
extension,  agricultural  credit,  and  rural  development. 
The  various  Consultative  Groups  would  be  staffed 
jointly  by  the  above  organizations. 

Consultative  Group  on  Food  Production  and  Invest- 
ment—Dais  group  would  be  charged  with  increasing, 
coordinating,  and  improving  the  efficiency  of  financial 
and  technical  assistance— both  bilateral  and  multi- 
lateral—to  agricultural  production  in  developing  coun- 
tries. The  Development  Committee  established  by  the 
World  Bank  and  International  Monetary  Fund  is  to 
review  the  adequacy  of  the  external  resources  available 
for  procurement  of  food  and  food  production  inputs  in 
order  to  consider  new  measures  for  increasing  resource 
transfers,  particularly  to  the  less  advantaged  countries. 


ANNEX:  SUMMARY  OF  WORLD  FOOD  CONFERENCE  RESOLUTIONS 


1.  Objectives  and  Strategies  of  Food  Production. 

This  resolution  resolves  that  all  governments  should 
accept  the  removal  of  the  scourge  of  hunger  and 
malnutrition.  It  calls  upon  the  developing  countries  to 
give  high  priority  to  formulating  plans,  both  short  and 
longer  term,  for  food  production  through  agricultural 
and  fisheries  development;  to  promote  changes  in  rural 
socioeconomic  structures;  and  to  develop  adequate 
supporting  services.  Governments  are  called  upon  to 
increase  their  development  assistance,  facilitate  greater 
access  to  inputs  by  developing  countries,  support  the 
U.N.  Special  Program  and  the  Agricultural  Development 
Fund,  and  reduce  the  waste  of  food  and  agricultural 
resources. 

FAO,  the  U.N.  Development  Program,  and  other 
international  institutions  are  urged  to  identify  potenti- 
ally productive  land  and  local  financial  resources  for  its 
development  and  to  indicate  ways  for  promoting  addi- 
tional food  production.  All  appropriate  international 
agencies  are  requested  to  substantially  increase  their 
agriculture  and  fisheries  assistance,  giving  priority  to 
benefiting  the  poorest  groups;  streamline  assistance 
procedures;  and  mobilize  international  support  in  over- 
coming hunger  and  malnutrition. 

2.  Priorities  for  Agricultural  and  Rural  Development. 

This  resolution  calls  for  appropriate  agrarian  reforms  and 
institutional  improvements  aimed  at  generating  employ- 
ment, income,  and  integrated  development  in  rural  areas; 
eliminating  any  exploitative  patterns  of  land  tenure, 
lending,  and  marketing;  improving  credit,  marketing,  and 
input  distribution  systerhs;  and  promoting  cooperative 
organizations  for  farmers  and  rural  workers.  Govern- 
ments are  requested  to  intensify  rural  educational  efforts 
to  aid  women  and  end  illiteracy  within  a decade. 
Programs  are  to  be  designed  individually  for  nations  and 
regions.  The  U.N.  Development  Program,  the  World 
Bank,  FAO,  and  other  agencies  are  called  on  to  improve 
their  technical  and  administrative  capacity,  and  to 


greatly  expand  resources  devoted  to  integrated  rural 
development.  FAO  is  called  upon  to  collect,  evaluate, 
and  disseminate  the  results  of  past  and  ongoing  rural 
development  programs  and  to  determine  the  suitability 
of  such  programs  for  expanding  agricultural  production 
and  social  integration. 

3.  Fertilizers.  This  resolution  asks  developed  coun- 
tries and  various  international  agencies  to  help  meet 
developing  countries’  fertilizer  needs  by  providing 
material  and  financial  support  for  the  International 
Fertilizer  Supply  Scheme;  extending  grants  and  conces- 
sional loans  for  fertilizer  and  raw  material  imports; 
organizing  a joint  program  to  improve  fertilizer  plant 
efficiency;  assisting  in  building  new  fertilizer  production 
capacity  in  appropriate  developing  countries;  and  by 
assisting  all  developing  countries  to  establish  storage 
facilities,  distribution  services,  and  related  infrastruc- 
tures. 

Cooperative  fertilizer  ventures  are  to  be  examined 
among  fertilizer  producing  and  consuming  countries  to 
promote  more  economic  and  stable  fertilizer  production 
and  supply  systems.  The  resolution  requests  the  FAO 
Commission  on  Fertilizers  and  others  to  analyze  the 
long-term  fertilizer  supply  and  demand  position  as  part 
of  a world  fertilizer  policy  which  avoids  cyclical 
supply/demand  imbalance  and  ensures  stable  fertilizer 
supplies  at  reasonable  prices. 

All  countries  are  requested  to  introduce  fertilizer 
quality  standards;  promote  the  most  efficient  use  of 
fertilizers,  including  utilization  of  nonmineral  sources  of 
plant  nutrients;  and  to  voluntarily  reduce  noncritical 
uses.  The  transfer  of  technical  knowledge  on  fertilizer 
production  and  use  among  all  countries  is  to  be  intensi- 
fied as  are  improved  extension  services  and  farmer 
training.  The  resolution  also  calls  for  research  into  aug- 
menting soil  fertility  and  plant  growth  through  improved 
mineral  fertilizers  and  use  of  locally  available  plant 
nutrients,  organic  fertilizers,  biological  fixation  of 
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nitrogen,  micro-elements,  and  crop  varieties  which  are 
more  efficient  in  nutrient  utilization. 

4.  Food  and  Agricultural  Research,  Extension,  and 
Training  recommends  increased  support  for  programs 
related  to  the  survey,  conservation,  and  effective  utiliza- 
tion of  all  agricultural  resources,  particularly  soil,  water, 
and  plant  and  animal  genetic  resources.  A global  net- 
work of  plant  genetic  resource  centers  is  urged,  to  be 
followed  by  work  on  animal  genetic  resources. 

Research  programs  are  to  be  stepped  up  at  research 
centers  in  developed  and  developing  countries  and  at 
international  and  regional  research  institutes  in  order  to 
increase  yields  and  to  reduce  production  costs  in  such 
projects  as  biological  nitrogen  fixation,  solar  and  geo- 
physical energy,  plant  introduction,  genetic  breeding, 
and  new  human  and  animal  food  sources.  The  resolution 
calls  for  greater  research  into  weather,  climate,  alternate 
land  use  and  management  systems,  and  food  resources 
from  both  the  sea  and  inland  aquaculture.  To  improve 
coordination  of  research  efforts  and  to  ensure  the  rapid 
dissemination  of  the  information  to  agricultural  pro- 
ducers, FAO  is  asked  to  undertake  systematic  collection 
of  current  research,  especially  that  relative  to  developing 
countries.  A substantial  enlargement  of  the  Consultative 
Group  on  International  Agricultural  Research  is  recom- 
mended. Other  recommendations  include  a study  on 
remote-sensing  techniques  in  agriculture,  using  data  from 
Earth  Resources  Satellites.  Demonstration  programs  for 
testing  and  teaching  are  recommended,  with  priority  on 
agricultural  training  at  all  levels,  and  with  special 
emphasis  on  extension  work.  The  resolution  also  recom- 
mends a substantial  increase  in  funds  from  national, 
regional,  and  international  sources  for  agricultural 
research,  extension,  and  training  in  and  for  developing 
countries.  The  proposal  is  made  that  all  countries 
cooperate  to  reduce  the  loss  of  specialized  technical 
personnel  from  developing  countries. 

5.  Policies  and  Programs  to  Improve  Nutrition 

recommends  that  each  country  formulate  integrated 
food  and  nutrition  plans  and  policies  based  on  careful 
assessments  of  malnutrition  in  all  socioeconomic  groups 
and  preconditions  for  improving  their  nutritional  status. 
The  objective  is  “to  eliminate  within  a decade  hunger 
and  malnutrition.”  FAO,  in  cooperation  with  the  World 
Health  Organization,  the  U.N.  Children’s  Fund,  the 
World  Food  Program,  the  World  Bank,  the  U.N. 
Development  Program,  and  the  U.N.  Educational, 
Scientific,  and  Cultural  Organization  and  assisted  by  the 
Protein  Advisory  Group  is  to  prepare  a project  proposal 
by  mid-1975  for  assisting  governments  in  developing 
broad  food  and  nutrition  plans. 

Governments  are  recommended  to  use  national,  inter- 
national, and  bilateral  sources  to  initiate  or  strengthen 
food  and  nutrition  programs.  Governments  are  asked  to 
provide  nutritional  education  at  all  levels;  strengthen 
basic  health,  family  well-being,  and  planning  services; 
improve  environmental  conditions,  including  water 
supplies;  provide  treatment  for  people  with  protein 
energy  malnutrition;  improve  the  status  of  women  and 
encourage  breast  feeding;  establish  or  improve  nutrition 
and  special  feeding  programs,  especially  for  vulnerable 
groups  (children  and  pregnant  or  nursing  women);  use 
increased  local  food  production  where  feasible;  examine 


possibilities  of  fortifying  staples  with  amino-acids,  pro- 
tein concentrates,  vitamins,  and  minerals  to  eliminate 
nutrient  deficiencies;  establish  consumer  education  and 
protection  programs;  modernize  food  legislation  and 
food  contract  programs;  increase  support  of  the  Codex 
Alimentarius  Commission;  consider  funds  and  facilities 
for  broad  programs  of  applied  nutrition  research;  and 
cooperate  with  other  governments  and  nongovernmental 
organizations  in  nutrition-related  activities. 

International  agencies  and  nongovernmental  agencies 
are  asked  to  contribute  funds  and  food  for  emergency 
supplementary  feeding  programs  for  children  beginning 
in  1975-76.  The  World  Health  Organization  is  asked  to 
establish  a worldwide  control  program  to  reduce 
deficiency  of  Vitamins  A and  D,  iodine,  iron/folate, 
riboflavin,  and  thiamine.  FAO  is  asked  to  take  an  inven- 
tory of  noncereal  vegetable  food  resources  and  to  study 
possibilities  of  increasing  their  production  and  consump- 
tion. The  resolution  recommends  that  a joint  FAO- 
World  Health  Organization  food  contamination 
monitoring  program  be  developed  to  provide  early 
warning  to  national  authorities,  FAO,  the  World  Health 
Organization,  and  the  U.N.  Children’s  Fund;  that  a 
global  nutrition  surveillance  system  be  established  to 
monitor  food  and  nutrition  conditions;  and  that  an 
internationally  coordinated  program  in  applied 
nutritional  research  be  arranged. 

6.  World  Soil  Charter  and  Land  Capability  Assess- 
ment recommends  that  governments  apply  soil  protec- 
tion and  conservation  measures  to  all  attempts  to 
increase  agricultural  production.  It  also  recommends 
that  FAO,  U.N.  Educational,  Social  and  Cultural 
Organization,  U.N.  Development  Program,  the  World 
Meteorological  Organization,  and  other  international 
organizations  prepare  an  assessment  of  remaining 
cultivatible  land,  taking  account  of  forestry  for  protec- 
tion of  catchment  areas  required  for  alternative  uses. 
FAO  is  urged  to  establish  a World  Soil  Charter  as  a basis 
of  international  cooperation  for  most  rational  use  of  the 
world’s  land  resources. 


7.  Scientific  Water  Management:  Irrigation,  Drain- 
age, and  Flood  Control  calls  for  corrected  action  by 
governments,  FAO,  World  Meteorological  Organization, 
and  other  international  agencies  to  undertake  extensive 
surveys  of  climate,  water,  irrigation  potential,  hydro- 
power  potential,  energy  requirements  for  irrigation,  and 
expand  irrigation  capacities  as  rapidly  as  possible; 
develop  safe  uses  of  brackish  water  in  food  production; 
reclaim  areas  affected  by  waterlogging,  salinity,  and 
alkalinity;  identify  and  exploit  ground  water  resources 
and  develop  better  uses  of  scarce  water  and  ways  of 
improving  crop  production  in  arid  areas;  complement 
flood  protection  and  flood  control  measures,  including 
watershed  management,  soil  conservation,  lift  irrigation, 
and  groundwater  exploitation;  establish  suitable  drainage 
systems  to  control  salinity  in  swampy  areas;  develop 
controls  for  desert  crops;  and  develop  better  water 
technology  and  water  delivery  systems.  Extensive  aid  to 
developing  countries  and  extensive  research  into  the  use 
of  solar  hydro-electric  power,  geo-thermal  and  wind 
energy  in  agricultural  production  are  urged. 
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8.  Food  and  Women  calls  on  governments  to  involve 
women  fully  in  the  decision  making  for  food  production 
and  nutrition  policies;  promote  equal  rights  and  respon- 
sibilities for  men  and  women  and  include  in  national 
development  plans  provision  for  education  and  training 
of  women  in  food  production  and  agricultural 
technology,  marketing,  and  distribution  techniques,  as 
well  as  credit  and  nutrition  consumer  information;  and 
provide  women  with  full  effective  access  to  all  medical 
and  social  services,  food  for  pregnant  and  lactating 
women,  means  to  space  their  children,  and  child  health 
and  development  education. 

9.  Achievement  of  a Desirable  Balance  between 
Population  and  Food  Supply  points  to  the  increasing 
difficulty  in  meeting  the  food  needs  of  a rapidly  growing 
world  population  and  to  consensus  on  a World  Popula- 
tion Plan  of  Action  reached  at  the  August  1974  World 
Population  Conference.  The  resolution  calls  on  govern- 
ments and  people  everywhere  to  support  rational 
population  policies  which  ensure  couples  the  right  to 
determine  the  number  and  "spacing  of  births,  freely  and 
responsibly,  in  accordance  with  national  needs  within 
the  context  of  an  overall  development  strategy. 

10.  Pesticides1 —This  resolution  recommends  inter- 
national coordination  of  efforts  to  assure  an  adequate 
supply  of  pesticides,  including  where  possible  the  local 
manufacture  and  establishment  of  reserve  stocks;  pro- 
grams to  increase  the  efficiency  of  protection  measures, 
taking  into  account  the  elements  of  supply,  information, 
training,  research,  and  quality  control;  and  the  promo- 
tion of  a strong  continuing  program  of  research  into  the 
mechanism  of  resistance  in  both  plants  and  pests— 
especially  as  applicable  to  the  development  of  integrated 
pest  management  in  tropical  and  subtropical  areas-and 
on  the  residual  effects  of  pesticides.  It  calls  on  appro- 
priate international  agencies  to  convene  on  an  urgent 
basis  an  ad  hoc  consultation  with  member  governments 
and  industry  to  promote  implementation  of  the  resolu- 
tion. 

11.  Program  for  the  control  of  African  animal  try- 
panosomiasis asserts  that  an  integrated  economic 
development  plan  for  Africa  should  begin  with  try- 
panosomiasis and  tsetse  control.  It  calls  for  a small 
coordinating  unit  at  FAO  to  immediately  initiate  as  the 
first  phase  of  the  program  training,  pilot  field  control 
projects,  and  applied  research,  in  preparation  for  future 
large-scale  operations  for  the  control  of  African  animal 
trypanosomiasis. 

->jr' 

12.  Seed  Industry  Development  urges  developing 
countries  to  make  continuing  commitments  of  man- 
power, institutional,  and  financial  resources  for  seed 
industry  development;  recommends  policies  and  legisla- 
tion for  the  production,  processing,  quality  control, 
distribution,  marketing,  and  promotion  of  quality  seed 
and  education  of  farmers  in  their  use;  and  proposes  that 
the  FAO  Seed  Industry  Development  Program  be 
strengthened  to  meet  demands  for  seed  production,  seed 


1 Includes  insecticides,  herbicides,  fungicides,  acaricides, 
rodenticides,  growth  regulators,  and  other  pest  control  measures. 


export,  and  training  of  competent  technical  and 
managerial  manpower. 

13.  International  Fund  for  Agricultural  Development 

resolves  that  an  International  Fund  for  Agricultural 
Development  should  be  established  immediately  to 
finance  agricultural  development  projects,  primarily  for 
food  production  in  the  developing  countries.  A 
Governing  Board  reflecting  equitable  distribution  of 
contributing  countries  and  potential  recipient  countries 
would  administer  the  Fund.  The  U.N.  Secretary-General 
is  requested  to  convene  urgently  a meeting  to  work  out 
the  details,  including  the  size  and  commitments  to  the 
Fund.  Voluntary  contributions  are  requested.  Disburse- 
ments are  to  be  effected  through  the  Governing  Board 
on  a regionally  equitable  basis.  When  the  Secretary- 
General  determines,  in  consultation  with  contributors, 
that  substantial  additional  resources  can  be  generated 
and  prospects  for  continuity  of  operation  are  reasonable, 
the  Fund  would  become  operative. 

14.  Reduction  of  Military  Expenditures  for 
Increasing  Food  Production  calls  on  countries  to  rapidly 
implement  all  U.N.  Resolutions  pertaining  to  the  reduc- 
tion of  military  expenditures  on  behalf  of  development, 
and  to  allocate  a growing  proportion  of  these  sums  to 
finance  food  production  in  developing  countries  and 
establish  reserves  for  emergency  cases. 

15.  Food  Aid  to  Victims  of  Colonial  Wars  in  Africa 

requests  FAO  and  the  World  Food  Program  “to  take 
immediate  action  to  intensify  food  aid  to  Ghinea  Bissau, 
Cape  Verde,  Mozambique,  Angola,  Sao  Tome,  and 
Principe;’’  and  requests  the  U.N.  Secretary-General  and 
other  U.N.  organizations  “to  assist  the  national  libera- 
tion movements  or  the  governments  of  these  countries 
to  formulate  a comprehensive  plan  of  national 
reconstruction.” 

16.  Global  Information  and  Early-Warning  System 
on  Food  and  Agriculture  cites  the  urgent  need  for  a 
worldwide  food  information  system  to  identify  areas 
with  imminent  food  problems,  monitor  world  food 
supply-demand  conditions,  and  contribute  to  the  effec- 
tive functioning  of  the  proposed  International 
Undertaking  on  World  Food  Security.  It  resolves  that  a 
Global  Information  and  Early  Warning  System  on  Food 
and  Agriculture  should  be  established  under  FAO.  In 
cooperation  with  other  international  organizations 
—particularly  the  International  Wheat  Council— FAO 
would  formulate  the  necessary  arrangements  for  final 
approval  by  participating  countries. 

All  governments  are  requested  to  participate  in  the 
System  by  voluntarily  and  regularly  furnishing  as  much 
information  and  forecasts  as  possible  on  basic  food  prod- 
ucts, particularly  wheat,  rice,  coarse  grains,  soybeans, 
and  livestock  products.  Governments  are  also  asked  to 
provide  information  on  food  supply-demand  situations 
affecting  world  food  security,  such  as  production  levels 
and  prices  for  agricultural  inputs;  and  to  amplify  and 
improve  their  data  collection  and  dissemination  services 
concerning  food  production,  nutritional  levels,  input 
supplies,  meteorology,  and  crop/weather  relationships 
both  nationally  and  regionally.  International  organiza- 
tions are  to  help  where  appropriate. 
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The  World  Meteorological  Organization  is  asked  to 
cooperate  with  FAO  in  providing  regular  assessments  of 
current  weather  based  on  information  now  assembled 
through  the  World  Weather  Watch  to  identify  changes  in 
weather  patterns.  It  is  also  asked  to  cooperate  with  FAO 
in  expanding  joint  research  to  investigate  weather/crop 
relationships,  particularly  in  arid  and  semi-arid  areas: 
strengthening  the  global  weather  monitoring  system  at 
the  national  and  regional  levels  to  make  them  directly 
relevant  to  agriculture;  and  encouraging  investigations 
to  which  assess  the  probability  of  adverse  weather  condi- 
tions in  various  agricultural  regions,  and  which  bring  a 
better  understanding  of  the  causes  of  climatic  variations. 

The  information  collected  in  the  System  is  to  be 
analyzed  and  disseminated  periodically  to  all 
participating  governments  for  their  exclusive  use;  certain 
information,  when  requested,  could  be  disseminated  in 
aggregate  form  to  avoid  unfavorable  market  repercus- 
sions. 

17.  International  Undertaking  on  World  Food 
Security  endorses  the  objectives,  policies,  and  guidelines 
of  the  proposed  International  Undertaking  on  World 
Food  Security  and  urges  its  adoption  and  implementa- 
tion as  soon  as  possible.  The  Draft  International  Under- 
taking on  World  Food  Security  affirms  common  respon- 
sibility of  the  international  community  for  adequate 
policies  on  world  food,  asks  all  states  to  participate,  and 
calls  for  national  stocks,  particularly  of  grain,  to  be 
maintained.  The  amounts  for  individual  nations  are  to  be 
nationally  determined  and  information  is  to  be  shared 
with  the  objective  of  ensuring  a globally  sufficient 
amount.  The  resolution  also  recommends  a study  of  the 
feasibility  of  establishing  grain  reserves  at  strategic- 
points.  It  urges  governments  and  other  organizations  to 
provide  the  necessary  technical,  financial,  and  food 
assistance  for  implementing  appropriate  national  food 
stock  policies  in  developing  countries. 

18.  An  Improved  Policy  for  Food  Aid  affirms  the 
need  for  forward  planning  of  a continuous,  augmented 
amount  of  food  aid.  Donor  countries  are  asked  to  pro- 
vide commodities  or  financial  assistance  for  a minimum 
of  10  million  tons  of  grain  for  food  aid  a year,  in  addi- 
tion to  other  food  commodities,  starting  in  1975.  Donor 
countries  are  also  urged  to  channel  more  food  aid 


through  the  World  Food  Program,  increase  the  grant 
component  of  bilateral  food  aid,  consider  applying  part 
of  food  aid  repayments  to  supplementary  nutrition  pro- 
grams and  emergency  relief,  and  where  possible  to  pur- 
chase such  food  for  aid  from  developing  countries.  The 
resolution  recommends  that  stocks  or  funds  be 
earmarked  for  international  emergency  requirements  and 
that  international  guidelines  for  such  emergency  stocks 
be  developed  to  ensure  that  food  relief  reaches  the 
neediest  and  most  vulnerable  groups.  Part  of  such 
emergency  stocks  would  be  placed  voluntarily  at  the 
disposal  of  the  World  Food  Program  to  increase  its 
capacity  for.  reacting  to  emergencies. 

19.  International  Trade  and  Adjustment  requests 
that  all  states  cooperate  in  expanding  and  liberalizing 
world  trade  and  improving  the  trading  position  of 
exports  from  developing  countries.  The  resolution 
requests  that  donors  purchase  food  aid  from  developing 
countries  whenever  possible,  that  developed  countries 
and  international  organizations  increase  field  assistance 
to  developing  countries  in  export  promotion  activities 
and  the  training  of  marketing  people,  that  financial  insti- 
tutions give  favorable  treatment  to  developing  countries 
with  balance -of-payments  difficulties,  that  FAO  consider 
World  Food  Conference  discussions  in  their  international 
adjustment  strategy,  and  that  the  U.N.  Conference  on 
Trade  and  Development  intensify  efforts  to  develop  new 
approaches  to  international  commodity  problems  and 
policies. 

The  U.N.  Conference  on  Trade  and  Development  is 
urged  to  consider  new  approaches  to  international  com- 
modity problems  and  to  establish  a time-table  for 
appropriate  action.  Appropriate  international  bodies  are 
asked  to  speed  up  negotiations  on  agreements  to  reduce 
trade  barriers  and  restrictions  and  to  improve  developing 
countries’  access  to  developed  countries  markets  for 
food  and  agricultural  products  along  lines  laid  down  in 
the  Tokyo  General  Agreement  on  Tariffs  and  Trade 
framework,  including  the  concept  of  nonreciprocity  and 
differential  measures  favoring  the  developing  countries 
where  feasible  through  negotiations. 

All  developed  countries  are  requested  to  implement, 
improve,  and  enlarge  their  schemes  under  the 
Generalized  System  of  Preference  and  to  consider 
extending  it  to  food  and  agricultural  commodities. 
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